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Instructions to Authors 

The Museum of Victoria was formed in 1983 
by the merger of the National Museum of Victo- 
ria (established in 1854) and the Science Museum 
of Victoria (established in 1879). Among the 
Museum 's objectives are scholarship and educa- 
tion in the fields of natural history, science and 
technology, and history of human society. The 
Museum of Victoria publishes three scientific seri- 
als to further these objectives, Memoirs of the 
Museum of Victoria (until 1983 Memoirs of the 
National Museum of Victoria), Memoirs of the 
Museum of Victoria (Anthropology and History), 
and Occasional Papers from the Museum of 
Victoria.. 
The two Memoirs series publishes papers on 

original research in the natural sciences on one 
hand, and anthropology and history on the other, 
pertinent to Victoria and/or the Museum 's collec- 
tions. АП contributions are assessed by indepen- 
dent referees before publication. 

The Occasional Papers are research documents 
of sufficient importance to be preserved but which 
are not appropriate for primary scientific publica- 
tion. Papers are factual rather than interpretative 
studies, may be of special local interest, or may be 
longer than a normal scientific paper. Contribu- 
tions will be refereed if appropriate. 
Two copies of the manuscript with accompa- 

nying plates and figures should be submitted to 
the Scientific Editor, Museum of Victoria, 

Swanston Street, Melbourne, Victoria 3000. 

Authors should consult a recent volume of the 
Memoirs to acquaint themselves with format. 

Manuscripts must be typed on A4 paper, double- 

spaced, on one side of the paper and with ample 
margins. Except for short papers (less than 10 
manuscript pages) presentation of the final man- 
uscript on word-processor floppy disks is essen- 
tial. Papers should be arranged as follows: title 
(including higher classification of zoological 
taxa); authors” names and addresses; abstract; con- 
tents (only if the paper is very long); introduction 
and main text; acknowledgements; references; 

index (only if very long); and tables. Captions to 
text figures and plates must be attached to the 
manuscript as final pages. Underlining in the text 
should be restricted to generic and specific names. 
measurements must be in the metric system (SI 
units). 

References should be listed alphabetically at the 
end of the manuscript. Journal titles must be in 
full. References to books must give the year of 
publication, edition, name of publisher and city of 

publication. 
In taxonomic papers synonymies should be of 

the short form; taxon, author, year, pages, figures. 
A period and dash must separate taxon and author 
except in the case of reference to the original 
description. 

Photographs must have clear definition and may 
be submitted as either glossy or flat prints at the 
actual size for reproduction. Line drawings for text 
figures should be in black ink on white card or 
drawing film. Maximum full-page size is 140 mm 
wide by 193 mm; single column width is 67 mm. 
Clear lettering must be inserted. Original draw- 
ings up to twice final size are acceptable. 
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Memoirs of the Museum of Victoria 54: 1—49 (1994) 

MIOCENE OSTRACODA OF THE TRACHYLEBERIDIDAE AND 
HEMICYTHERIDAE FROM THE MUDDY CREEK AREA, SOUTH-WESTERN VICTORIA 

By JOHN V. NEIL 

Department of Geology, University of Melbourne 
Honorary Associate, Museum of Victoria 

23 Michael St, Bendigo, Victoria 3550, Australia 

Abstract 

Neil, J.V., 1994. Miocene Ostracoda of the Trachyleberididae and Hemicytheridae from 
W ZPR Creek area, south-western Victoria. Memoirs of the Museum of Victoria 54: 

1-49. 
Eleven samples in a vertical section of the Muddy Creek Маг at Clifton Bank, Victoria, 

Australia, and one large sample from the Marl at Hentys produced nearly 10000 ostracode 

specimens. The fauna consists of 186 species from 85 genera. Of the Trachyleberididae and 

Hemicytheridae, 36 species are present. Of these, 15 species are new: ?Alatahermanites 

septarca, Deltaleberis warnei, ‘Hemicythere’ lubrica, 'H'. tenuicostata, Mackenzina fove- 

olata, Notocarinovalva yulecariensis, ‘Hermanites’ thomasi, Н. glyphica, Spinobradleya 

nodosa, Bradleya (Quasibradleya) pyxos, Quadracythere (Hornibrookellina) hentyensis, 

?Dumontina cratis, Arculacythereis tatei and ‘Ambostracon’ recta. Three species are left 

in open nomenclature. Two previously described species have been reassigned: ‘Cytheral- 

ison’ postdeclivis (Chapman, 1914) to ?Arculacythereis and Cythere flexicostata (Chap- 

man, 1914) to Chapmanella gen. nov. Three new genera and one new subgenus have been 

erected: Chapmanella, Mackenzina, Notocarinovalva and Quadracythere ( Hornibrookel- 

lina). 
The faunas have a warm-temperate to subtropical character, and indicate a shallow-water, 

high-energy, near-shore environment of deposition, with abundant phytal associates. The 

age of the samples ranges from late Early to early Middle Miocene (N8-N10); that is, from 

late Batesfordian, through the Balcombian to early Bairnsdalian stage, on the basis of plank- 

tonic foraminifers. The deposition of the beds in the section at Clifton Bank has occupied 

a period of approximately one million years. The sample from Hentys is a long-ranging 

thanatacoenosis. 

Introduction 

The ostracode fauna of the Muddy Creek Marl in 

south-western Victoria, Australia (Text-fig. 1) 

has been described by Neil (1992). Eleven sam- 

ples from Clifton Bank on Muddy Creek, and one 

large sample form Hentys on Grange Burn, pro- 

vided nearly 10000 specimens. The fauna con- 

sists of 186 species from 85 genera. Within this 

fauna, 37 species are new, five new genera will 

be erected and 57 species have been left in open 

nomenclature. More than 40% of the specimens, 

36 species from 23 genera and 4 subgenera, are 

members of Trachyleberididae and Hemi- 

cytheridae. Three genera, one subgenus, and 14 

species are described as new. Four species are 

left in open nomenclature. This preponderance 

of trachyleberids and hemicytherids is markedly 

different from the Miocene fauna from Fossil 

Beach, Mornington, Victoria which was mono- 

graphed by Whatley and Downing (1983). The 

fauna had only 8.2% of individuals (as distinct 

from separate specimens) from the Trachyle- 

berididae and Hemicytheridae — in all, five 

species, of which only one, Bradleya [Bradleya] 

praemackenziei, is a hemicytherid. 
The dominant species (10% or more of the 

specimens) in the assemblages from the Clifton 

Bank samples were Quadracythere (Q.) spica, 

‘Hermanites’ thomasi and Hermanites glyphica. 

‘Hermanites’ thomasi, endemic to Clifton Bank, 

constituted more than 30% of the specimens in 

one of these samples, whereas Whatley and 

Downing (1983) found that Bradleya (B.) 

praemackenziei, the most abundant of the five 

species of hemicytherids and trachyleberids 

referred to above, constituted only 7% of the total. 

The Hentys sample had no dominant species as 

defined above, but the commonest (2100 speci- 

mens) were Quadracythere (Q.) spica, Quadra- 

cythere (Hornibrookellina) hentyensis, Herman- 

ites glyphica and Chapmanella flexicostata. Of 

these species Q. (Hornibrookellina) hentyensis 

is endemic to Hentys. By percentage, hemi- 

cytherids were dominant at both localities — 

34.7% compared to 5.4% for trachyleberids, 
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Text-figure 1. Clifton Bank and ‘Hentys’ localities, Yulecart, near Hamilton, southwestern Victoria. 
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though the latter group were more common at 
Hentys (8.2%) than at Clifton Bank (3.3%). 
The figured specimens (numbers prefixed 

ММУ Р) are housed in the Invertebrate Palaeon- 
tology Collections of the Museum of Victoria. 
Faunal slides from the samples used in the prepa- 
ration of this study are in the collection of the 
author. 

Provenance of the fossils 
To the west of Hamilton, the Wannon River has 
been diverted along the margin of the Newer 
Basalt which forms much of the plains of the 
Western District. Several tributaries, notably the 
Grange Burn and its tributaries Muddy Creek and 
Violet Creek, have cut through the basalt cap- 
ping, exposing sediments of Miocene and 
Pliocene age (Text-fig. 2). These sediments, shal- 
low marine further west, but grading or inter- 

grading into terrestrial deposits in the eastern sec- 
tion nearer to Hamilton, are richly fossiliferous. 
The basement is mid-Palaeozoic rhyolite, on 

which thin shelf deposits have been laid down. 
The oldest of these is a limestone, in part crys- 
talline and described by Mallett (1977) as a 
coarse, yellow-brown calcarenite. Overlying the 
calcarenite is an unlithified calcareous silty sand, 
generally green-grey in colour, but tending to 
fawn or brown in the Grange Burn outcrops as 
depth of deposition increased and glauconitic 
effects gave way to ferruginous ones, The pres- 
ence of coarser lag deposits throughout this 
sequence is notable, particularly in the upper sec- 
tion (Reeckmann, 1974). The base of the over- 
lying coquinas is defined by a phosphatic nodule 
bed which marks a discontinuity between the 
‘marls’ and the ‘coquinas’ (Gill, 1957; Carter, 
1978). The lithologies in both the Grange Burn 

and Muddy Creek exposures show considerable 

lateral variation. In places, the coquinas give way 

to shelly silts, grading upward into laminated and 

sparsely fossiliferous silts which include a tuffa- 

ceous band. The final marine deposits at the top 

of the sequence are represented by a coarse green 

calcarenite up to 4 m thick. Terrestrial and lacus- 

trine deposits cap the sequences immediately 

below the basalt, and in places a soil profile is 

developed in the top of the terrestrial beds (Gill, 

1957) which are fine white siliceous sands. 

Trachyleberididae and Hemicytheridae 

There is partial agreement between the propo- 

nents of classificatory schemes for the Trachyle- 

berididae and Hemicytheridae (Neale, 1959; 

Howe, Sylvester-Bradley, van den Bold and Rey- 

ment, 1961; van Morkhoven, 1962; Pokorny, 

1955, 1957, 1964; Hazel, 1967; Benson, 1972; 

Hartmann and Puri, 1974; Liebau, 1975, McKen- 
zie and Bonaduce, 1991), Pokorny’s analysis 

suggested that whatever features are used to diag- 
nose these families, a horizontal, polyphyletic 
classification will result. In practical terms, 
progress has been made towards establishing 
some features as primitive and others as 
advanced. The Hemicytheridae are generally 
agreed to be derived from Trachyleberididae. The 
features about which there is the greatest agrec- 
ment are the single v-shaped or hooked frontal 
scar for the trachyleberids and the divided frontal 
scar for the hemicytherids, together with the six- 
jointed antennula for most trachyleberids com- 
pared to the five-jointed one for hemicytherids 
(McKenzie and Bonaduce, 1991), and the pres- 
ence of complex chitin supports in the thoracic 
limbs of hemicytherids versus simple chitin sup- 
ports in the legs of trachyleberidids. Other fea- 
tures such as subcentral tubercles, spines, mar- 
ginal denticulations and eye-spots can be taken as 
part of a constellation of characters to determine 
family-level classification but singly they cannot 
be used safely for diagnostic purposes above 
genus. For the palaeontologist, soft-part differ- 
entiation cannot be applied. 
The classification of Hartmann and Puri (1974) 

is generally followed here, They allowed some 
trachyleberids exceptionally to have 2 or 3 frontal 
scars and refused to rule out the possibility of 
some hemicytherids having v-shaped frontal 
scars, although none is yet known. The basic rea- 
son for this equivocation is the widely accepted 
transitional nature (in terms of carapace mor- 
phology) of many genera. The erection of ‘form 
genera’ on the basis of these morphological dif- 
ferences may or may not be consistent with the 
phylogeny of the species and genera so defined. 

Hartmann and Puri endeavoured to strike a bal- 
ance between neontological and palaeontologi- 
cal principles but Pokorny's original warning 
remains. The taxonomist faced with the practical 
problems of developing a phylogenetic classifi- 
cation to cover both neontological and palacon- 
tological taxa must be subjective in weighting 
characters. The acceptance of weighting is part of 
the legacy of adopting a conservative taxonomy. 
In the approach adopted here, the frontal scar 
characteristics are taken as diagnostic for fossil 
trachyleberids and hemicytherids. If a cladistic 
approach were adopted shared—derived features 
such as muscle scars and frontal scars would be 
looked for and morphoclines, with or without 
polarity, would be established to eliminate poly- 
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Text-figure 2. Clifton Bank and ‘Hentys’ sections on 
Muddy Creek and Grange Burn. A, Clifton Bank sam- 
ple numbers. B, depth from surface in centimetres. C, 
planktonic foraminiferal zones (Berggren, Kent and 
Flynn, 1985). D, ‘Hentys’ sample (time averaged), 

phyletic and paraphyletic genera. Pokorny’s 
criticism of a horizontal classification would be 
tackled at its source. 

Liebau (1975: 373) wrote: “New suprageneric 
taxa should correspond to new information about 
natural relationships. The production of tribes 
and subfamilies within the taxonomy of the Tra- 
chyleberididae s.l. does not always correspond 
to an adequate increase of knowledge about evo- 
lution, nor to the development of a more practi- 
cal system either, but is mainly the result of Чах- 
onomic accidents' (subjective synonyms, caused 
by uncorrelated taxonomic studies; nebulous 

phylogenetic ideas, neglecting the main part of 
observable data; old-fashioned form group con- 
cepts and general lack of adequate taxonomic 
standards)". Hartmann and Puri (1974) advised 
keeping the number of systematic units in the 
Trachyleberididae and Hemicytheridae to a min- 
imum. They retained the Thaerocytherinae as a 
subfamily within the Hemicytheridae, consonant 
with Liebau's idea, and I concur with their deci- 

sion. 

Trachyleberididae Sylvester-Bradley, 1948 

Trachyleberidinae Sylvester-Bradley, 1948 s. s. 

Tribe Trachyleberidini Sylvester-Bradley, 
1948 

Trachyleberis Brady, 1898 

?Trachyleberis robustus (Yassini and Jones) 
comb. nov. 

РІ. 1 figs 1, 2, 3; pl. 14 fig. 1 

Actinocythereis robustus Yassini and Jones, 1987: 823, 

figs 4.1, 4.2. 

Figured specimens. ММУ P123216 — PI. 1 fig 1, Pl. 14 fig 1; 

ММУ P134937 — PI. | fig. 2; ММУ P134938 — Pl. 1 fig. 3. 

Dimensions, (P123216) RV: L=0.92; H=0.50. 

Material 23 specimens, Clifton Bank and Hentys, Muddy 
Creek Marl, early Middle Miocene. 

Remarks. The muscle scar pattern, with two 
frontal scars, a hooked dorsal adductor and a 
divided ventromedian adductor, is quite distinc- 
tive for a trachyleberid (РІ. 14 fig. 1). The two 
frontal scars are an unusual variant in Trachyle- 
beridinae (Hartmann and Puri, 1974; Hazel, 
1967). There is a very large, broad-ended spine 
developed at the posteroventral angle, and the 
spines coalesce to form a ventral ridge, extend- 
ing from the anterior margin to short of the large 
spine at the posteroventral angle. 
Although the development and size of the 

tubercles/spines is greater in these specimens 
than in the specimen of Actinocythereis robus- 
tus figured by Yassini and Jones (1987), their 
placement and orientation is such that these spec- 
imens may be conspecific. However, the assign- 
ment of this species to Actinocythereis cannot be 
sustained since there is no linearity in the 
arrangement of the tubercles/spines, the major 
diagnostic feature of that genus (Moore, 1961: 
Q334; Von Morkhoven, 1963: 178). Assignment 
to Echinocythereis on the basis of the double 
frontal scar is ruled out because ?Trachyleberis 
robustus has stout tubercles/spines, randomly 
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distributed, unlike Echinocythereis, in which the 
spines are finer and the arrangement tends to con- 
centric lines. 

I assign the species tentatively to Trachyleberis 
on the basis of its tubercles/spines. Though this 
is a limited basis, Brady’s (1898) diagnosis of 
the genus refers only to the tubercles/spines of 
the hard parts, the remainder of the diagnosis 
being entirely concerned with the soft parts. The 
assignment is tentative because of the unusual 
muscle scar and frontal scar pattern, and the 
quadrate valves. This latter characteristic is 
shared with Ponticocythereis McKenzie, 1967 
but ?T. robustus has well-developed spines all 
over the valve surface. On the other hand, 7. tri- 
dens Hornibrook, 1953 does show a very similar 
pattern of tubercles/spines and has a subquadrate 
shape like 27. robustus. The former species has 
single frontal scar and no anterocentral tubercle 
like ?T. robustus. Yassini and Jones (1987) did 
not refer to muscle scars in their description of 
?T. robustus. 
?Trachyleberis robustus occurs at both locali- 

ties and is distributed among the samples simi- 

larly to ?Actinocythereis sp. A. With more mate- 

rial, it is possible that conspecificity will be 

confirmed but assignment to Trachyleberis s.s. 

will not be so resolved since the frontal scar is 

double and the adductors are unusual. ?Tra- 

chyleberis robustus is another species from this 

fauna which appears to range from the Miocene 

to the Recent. 

Actinocythereis Puri, 1953 (as diagnosed by 

Hazel, 1967) 

? Actinocythereis sp. A 

Pl. 1 figs 4, 5 

Figured specimens. ММУ P123221 — РІ. 1 fig. 4; NMV 

P134939 — PI. | fig. 5. 
Dimensions. (P123221) LV: L=0.80; H=0.42. 

Material. 39 specimens, Clifton Bank and Hentys, near 

Hamilton, Muddy Creek Marl, early Middle Miocene. 

Remarks. Actinocythereis is chosen tentatively for 

this species because of the linear arrangement of 

spines. Marginal spinosity is marked. A v-shaped 

frontal scar is indistinct in one specimen but the 

adductors cannot be seen because of the co-inci- 

dence of two large spines with the muscle scar 

node. There is minor resemblance to the type 

species A. exanthemata (Ulrich and Bassler) in 

type of ornament but insufficient characters can 

be identified to attribute the species unequivocal- 

ly to this genus or to establish specific identity. 

The material exhibits some distinctive charac- 
ters. The eye tubercle is strong and prominent 
and in some specimens reddish in colour. In the 
anterior section, the spines are in four, rather than 
three, lines. The subcentral tubercle has two 
prominent spines, and the marginal spine at the 
posterodorsal angle is terminally trifid. The 
spines on the lateral surface of the valve termi- 
nate with a pore opening. 

Ponticocythereis McKenzie, 1967 

Remarks. This genus, by original diagnosis, dif- 
fers inter alia from Trachyleberis, which has a 
subacuminate posterior, in its subquadrate shape 
in lateral view. The species described hereunder 
is tentatively placed in Ponticocythereis using 

lateral valve shape as a fundamental diagnostic 
feature. McKenzie (1967) remarked that for Pon- 

ticocythereis the "pattern of surface ornament 

(which is consistent in all known species) suf- 

fices to distinguish it from Trachyleberis which 
is spiny over the entire surface". This distin- 
guishing characteristic, regarded as less funda- 

mental than valve shape by Whatley and Titter- 

ton (1981), is lost in the present case, where the 
*scale'-like protuberances” (to use their termi- 

nology) substantially cover the lateral surface of 

the valves. 

?Ponticocythereis sp. aff. P. manis Whatley 
and Titterton, 1981 

РІ. 2 figs 3, 4, 5 

Trachyleberis sp. 2. — Scott, 1974: 125, pl. 9 figs 97-98. 

Figured specimens. NMV P134945 — PI. 2 fig. 3; NMV 
P134946 — PI. 2 fig. 4; ММУ P123217 — PI. 2 fig. 5. 
Dimensions. (P123217) RV: L=0.74; H=0.36 

Material. 25 specimens, Clifton Bank (rare) and Hentys, 

Muddy Creek Marl, early Middle Miocene. 

Brief description. Very spinose, subquadrate 
species of ?Ponticocythereis. Squamose spines 
have a flattened and somewhat 'daisy -shaped 
top (Pl. 11 fig 2), giving the appearance of hav- 
ing been squashed in a direction normal to valve 
surface (cf. Trachyleberis sp. 2. [Scott, 1974 
unpublished]). ‘Scales’ cover valve surface 
including dorsum and venter, except for furrows 
parallel and close to anterior and posterior mar- 
gins and 2 small central areas. Hinge strongly 
holamphidont. Muscle scars, with clearly v- 
shaped frontal scar, of characteristic trachyle- 
berid form. RPCs are numerous. 

Remarks. This species is very similar to Pontic- 
ocythereis manis Whatley and Titterton, 1981, 
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trom which it differs in lacking the more spinose 
marginal denticulation and in having only a 
small, inconspicuous eye tubercle. The ‘scales’ 
show no concentration into a median ridge, as in 
Whatley and Titterton’s species, nor is their sur- 
face punctate. The valves of ?P. sp. aff. P. manis 
are more quadrate than of the other species which 
has an anterior hinge ear. There is considerable 
intraspecific variation in the form and distribution 
of the spines. Some specimens have a few 
squamose spines around the margins of the valve, 
with the remainder of the spines being more 
rounded at the ends. Other specimens have open- 
ings or ‘pores’ in the flattened ‘scales’. 

This species differs from P. militaris (Brady, 
1866), P. icthyoderma (Brady, 1890) and P. spin- 
osa Whatley and Titterton, 1981, all of which 
have large, often backward-directed spines with 
a linear arrangement, in the nature and distribu- 
tion of its spines. Sylvester-Bradley and Benson 
(1971) referred to the spines of Ponticocythereis 
militaris as *clavae', where the terminal exten- 
sion of the spine is longitudinal to the orienta- 
tion of the valve, but the flattened ‘scales’ of 
?Ponticocythereis sp. aff. P. manis are not clavae. 
The hinge structure shows the anti-slip bar of P. 
manis s.s. Тһе quadrate shape of the valves and 
the unusual form of the spines are sufficiently 
distinctive from Ponticocythereis s.s. to suggest 
that a new genus, inclusive of P. manis and ?P. 
sp. aff. P. manis, might be considered. 

Cletocythereis Swain, 1963 

Discussion. The genus had a confusing bepin- 
ning, with Swain using Cythere rastromargina- 
ta Brady, 1880 as the type species, but not 
redescribing or refiguring it. Swain assigned a 
new species, C. noblissimus, to the new genus, 
describing and figuring it in detail, and the diag- 
nosis of Cletocythereis reflected this latter 
species rather than the type species. Since C. 
noblissimus is not congeneric with C. rastro- 
marginata (McKenzie, 1967: 232) and has been 
assigned to ?Acanthocythereis by Hazel (1967) 
the genus needs rediagnosis. Benson (1972) pub- 
lished figures of C. rastromarginata, established 
à lectotype, and referred to the problem. The 
generic concept of Cletocythereis is now much 
more firmly based and Malz (1980) discussed it 
in detail, and erected new species and subspecies. 
The presumed derivation of Cletocythereis 

from Hermanites (Holden, 1967, 1976) was 
based on an assumption that Pliocene/Pleistocene 
occurrences were the earliest appearances of the 

genus. However, confirmed occurrences from the 
Eocene and Oligocene (McKenzie, 1979; 
McKenzie et al., 1991) and Miocene of Australia 
(Whatley and Downing, 1983; M. T. Warne, 
1987 — pers. comm. and this paper) and uncon- 
firmed ones from the Maastrichtian of Jamaica 
(Hazel in Benson, 1972) rule out Hermanites 
tschoppi (H. paijenborchiana auctt.) as the ances- 
tor. Benson (1972) suggested that Cletocythereis 
could be antecedent to Hermanites, and this is 
supported by its occurrence in the Late Eocene of 
Australia (McKenzie, 1979). It is clear that iden- 
tification of derived characters as a preliminary 
to drawing phylogenetic inferences can be rather 
subjective when the stratigraphic ranges of 
species have not yet been investigated fully. Even 
the v-shaped frontal scar, generally accepted as 
a relatively primitive feature, is not a safe guide 
in the case of Cletocythereis. Benson (1972) 

referred to “а partially divided v-shaped frontal 
scar", and consequently placed Cletocythereis 
early in the line of development from ancestral 
trachyleberids. Yet within the populations of 
Miocene Cletocythereis species described here- 
under, intraspecific variations in the shape and 
divisions of the frontal scar or scars are consid- 
erable — ranging from a single v-shaped scar, 
through partially divided scars and two scars, one 
of which is v- or heart-shaped, to two or three 
more or less circular scars. Of these variations, 
however, the single v-shaped frontal scar is by 
far the most common. 

In spite of the necessity for caution, I concur 
with Hartmann and Puri's placement (1974) of 
Cletocythereis in Trachyleberididae, because the 
v-shaped frontal scar is the most common. The 
classification of Liebau (1975), which puts not 
only Cletocythereis, but also such genera as 
Oertliella and Agrenocythere into Hemicytheri- 
dae cannot be supported using the conservative 
muscle-scar criterion. 

Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) 

Pl. 1 figs 6, 7, 8, 9 

Cythere caudispinosa Chapman and Crespin in Chapman 
et al., 1928: 125, pl. 9 figs 64a, b .— McKenzie, 1974: 160, 
pl. 1 fig. 4. 

Oertliella caudispinosa. — McKenzie, 1981: 107. 
"Oertliella' caudispinosa. — McKenzie and Peypouquet, 

1984 : 203, 
Cletocythereis caudispinosa. — Whatley and Downing, 

1983: 382, pl. 7 figs 10, 11. — Warne, 1987: 442. 
Cletocythereis cf. caudispinoya, — McKenzie et al,, 1991: 

172, pl. 8 fig. 14, pl. 9 fig, 6. 
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Figured specimens. ММУ Р134939--РІ. 1 fig. 6; ММУ 
P134940 — РІ. 1 fig. 7; ММУ P134941 — РІ. 1 fig. 8; ММУ 
P123327 — Pl. 1 fig, 9. 
Dimensions. (P123327) LV L=0.67; Н-0.39. 
Material, 65 specimens from Clifton Bank and Hentys, near 
Hamilton. C. caudispinosa also occurs in the Wuk Wuk Marl 
at Bairnsdale in Gippsland; in the lower section of the Mor- 
gan Limestone at Blanchetown, SA; and in the Mannum For- 
mation at the Mannum Pumping Station, SA. A related and 
possibly ancestral form occurs in the Tortachilla Limestone 
and the Blanche Point Marls of the Port Willunga area of SA 
(personal collections) and was noted by McKenzie et al. 
(1991). 
Horizon and Age. Muddy Creek Marl, early Middle Miocene. 
If the specimens from the Wuk Wuk Marl and the Morgan 
Limestone are conspecific, they are also contemporaneous 
(Abele in Douglas and Ferguson, 1988; Lindsay, 1985). 

Description. There is a distinct eye tubercle. 
Halfway along the dorsal margin a ‘rim tooth’ 
(McKenzie, 1974) or ‘aussenzahn’ (Malz, 1980) 
projects above the general line of the LV and in 
dorsal view overlaps the RV. Hinge strongly 
holamphidont with smooth simple teeth and a 
smooth median bar. Anterior margin finely den- 
ticulate and fused zone broader than at other parts 
of the margin. Approximately 20 simple, 
unbranched radial pore canals. Anterior margin- 
al ridge thin, sharply defined and stands up nor- 
mal to lateral surface of the valve. Ventral ridge 
continuous with anterior ridge, thin and also 
sharply defined, at least in specimens from 
Muddy Creek. Dorsal ridge less clearly defined 
than for C. rastromarginata (Brady, 1880) but a 
series of 3 well-developed subacuminate nodes 
gives a broken dorsal profile in lateral view. 

Posterodorsal angle marked by development 
of a short spine, as remarked by Chapman et al. 
Muscle scars consist of 4 adductors in a near-ver- 
tical row, each scar obliquely aligned to the ven- 
tral margin. Dorsal and ventral scars short and 
rounded, the middle two scars are elongate and 
somewhat dumbbell-shaped. Frontal scars vary, 
but the commonest form is a small, circular scar, 
with a larger v- or heart-shaped scar below it in 
lateral view. In some specimens the larger frontal 
scar has the apex of the v pointing anteriorly, 
rather than ventrally. In juvenile forms, the larg- 
er frontal scar is more attenuated in shape, and the 
smaller dorsal scar may be absent. 

Remarks. Chapman and Crespin's description of 

the holotype is not detailed. Unlike the type 

species, Cletocythereis rastromarginata (Brady, 

1880), for which Benson (1972) illustrated and 

designated a lectotype, C. caudispinosa has not 

been redescribed. 

Chapman and Crespin's description empha- 
sised the acuminate spinose posterior, anterior 
and ventral ridges, and reticulation pattern. 
Although they stated that ‘the aureole of the 
median area is not distinctly radiate', in some 
specimens the reticulation around the subcentral 
tubercle is very regularly developed, except 
directly ventral to the tubercle. In the figured 
specimen, the reticulation is marked by substan- 
tial ‘celation’ (Sylvester-Bradley and Benson, 
1971) or intergrowths which tend to obscure the 
pattern (Pl. 11 fig. 1). 
A possibly ancestral form from Eocene beds 

in South Australia differs from the Muddy Creek 
specimens in that the dorsal ridge has spines 
rather than nodes, the ventral ridge is not contin- 
uous with the anterior ridge, and the posterior 
spines are less well-developed. However, the 
acuminate posterior and reticulation strongly sug- 
gest C. caudispinosa rather than C. rastromar- 
ginata. Muscle scars were not observed in these 
specimens so a possible relationship with the 
genus Oertliella cannot be established, even 

though other morphological features such as the 
spinose dorsum suggest it. 

Cletocythereis sp. cf. C. rastromarginata 
(Brady, 1880) 

PI. 1 fig. 10, Pl. 2 figs 1, 2 

Cyrhere rastromarginata Brady, 1880 (partim, sensu Hold- 
en, 1967): 83, pl. 16 figs la-d (not figs 2a-d = C. bradyi 
Holden, 1967). — Puri and Hulings, 1976: 286, pl. 9 figs 
10-14 [not 9 = C. bradyi Holden, 1967]. 

Bradleya rastromarginata. — Hornibrook, 1952: 17. 

Cletocythereis rastromarginata. — Swain, 1963: 823. — 
Benson, 1972: 22-23, 28, 56, pl. 1 figs 1-4. — Hartmann, 
1981: 108, pl. 5 figs 15, 16. — Yassini and Wright, 1988: 169, 

figs 6 - McKenzie et al., 1990: 20-21, pl. 6 fig. 9, pl. 8 figs 
11, 12. 

Cletocythereis cf. rastromarginata. — McKenzie, 1967: 
95, pl, 13 figs 1-2, fig. 6b, figs 10a-b. — Hartmann, 1978: 
96, pl. 6 fig. 16, — Hartmann, 1979: 234, pl. 6 figs 5-7. — 
Malz, 1980: 382. — Warne, 1987: 442. — McKenzie et al., 
1991: 171, pl. 8 fig. 13, pl. 9 fig. 2. 

Cletocythereis sp. — McKenzie, 1979: 91, pl. 2 figs 4, 5. 

Figured specimens. ММУ P134942 — Pl. I fig. 10; ММУ 
P134943 — PI. 2 fig. 1; NMV P134944 — PI. 2 fig. 2. 
Dimensions. (P134942) Male LV L=0.77; H=0.36, 

Material. 48 specimens from Clifton Bank and Hentys, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Brief description. Elongate species of Cleto- 
cythereis with finely denticulate anterior and 
strongly denticulate posteroventral margin. Dor- 
sal margin straight. Posterodorsal margin con- 
cave. Ventral margin slightly concave. Fine- 
ribbed reticulation, tending to concentric about 
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the subcentral tubercle. Strong ventral marginal 
rib. 

Remarks. These specimens differ from the lecto- 
types figured by Puri and Hulings (1976) in being 
much less inflated and in lacking the nodes on 
the ventral ridge. Holden’s (1967) resolution of 
the problem of alate and non-alate forms of C. 
rastromarginata (Brady) by treating them as sep- 
arate species is correct (Malz, 1980). Since the 
specimens from Clifton Bank and Hentys are 
non-alate forms, they are referred to C. rastro- 
marginata. Some variation occurs in the form of 
the anterior ridge but this is also evident from the 
figures in Benson (1972). Sexual dimorphism in 
terms of length/height ratios confirms Holden's 
division of Brady’s original specimens into two 
species. Benson (1972) did not include an 
amended diagnosis to replace Swain’s original 
description (1963) and, unfortunately, the mate- 
rial available to me is insufficient in quantity and 
quality to enable an amended diagnosis to be 
included. 

Tribe Veeniini Puri, 1973 

Dumontina Deroo, 1966 

Discussion. This genus is not represented by any 
other described or figured species from Aus- 
tralian fossil or Recent faunas, except for one 
species listed by Warne (1987). However, hinge- 
ment and Cythereis-like shape, with the tra- 
chyleberid muscle scar of ?Dumontina cratis Sp. 
nov. suggest this genus. Erection of a new genus 
for this species and ?Dumontina sp. A may be 
warranted after further study. 

?Dumontina cratis sp. nov. 

PI. 2 figs 6, 7, 8 

Holotype. NMV P123218 — Hentys — PI. 2 fig. 8. 
Paratypes. NMV P123219 (not figured); NMV P134947 — 
Pl. 2 fig. 6; NMV P134948 — PI. 2 fig. 7. 
Dimensions. Holotype LV: L=0.73; H=0.38. Paratype 
(P123219) RV: L=0.64; H=0,35, 
Material. 57 specimens, Clifton Bank (older samples only — 
7 to 10) and Hentys, Muddy Creek Marl, early Middle 
Miocene. 

Diagnosis. Robust Dumontina-like species with 
strongly developed, finely-meshed reticulation 
and deep sulci in anterior and posterior. 

Description. Valves strongly calcified and thick; 
dorsal and ventral margins straight; valve tapered 
posteriorly; anterior smoothly and broadly round- 
ed; posterior rounded with slight angularity at 
extremity. Strong, stub-like denticulations on full 

anterior and posterior margins (where not bro- 
ken or worn); denticulations continued along 
anteroventral and posteroventral margins. Thick 
marginal anterior and posterior marginal ribs, 
covered with nodules; these ribs separated from 
reticulated lateral surface of valves by deep sulci, 
with nodules protruding into them. Ornamenta- 
tion of fine-meshed, flat ribs, bordering deep, rel- 
atively small fossae, which have a longitudinal 
trend in ventral half of valve; irregularly distrib- 
uted on remainder. Sub-central tubercle marked 
by smaller or no fossae, scarcely protruding 
above valve surface. On some specimens, v- 
shaped frontal scar visible on external expression 
of tubercle. Prominent, clear eye tubercle at 
anterodorsal angle. 
Hinge strongly holamphidont; anterior tooth in 

КУ curved; median elements smooth in both 
valves. Inner lamella of moderate width in ante- 
rior and posterior, narrower ventrally. No 
vestibules. RPCs numerous (15—20 in anterior; 
10-12 in posterior), unbranched; occasionally 
paired or grouped, generally single. Muscle scar 
pattern difficult to determine because of reticu- 
lation. V-shaped frontal scar distinct in some 
specimens, adductors not determined. Sexual 
dimorphism — males longer and shorter than 
females. 
Etymology. L. cratis = a hurdle; a reference to 
the wickerwork appearance of the reticulation. 

Affinities. ?Dumontina cratis sp. nov. differs 
from the type species D. puncturata (Bosquet, 
1854) figured by Deroo (1966) in the absence of 
any marked dorsal marginal rib and the presence 
of denticulations. D. puncturata does not have 
the deep sulci which characterise ?D. cratis sp. 
nov. 

?Dumontina sp. A 

РІ. 2 figs 9, 10 

Figured specimens. ММУ P1134949 — Pl. 2 fig. 9; NMV 
P123220 — PI. 2 fig. 10. 
Dimensions. (P123220) RV: L=0.63; H=0.32. 
Material. 32 specimens, Clifton Bank (very rare) and Hen- 
tys, Muddy Creek Магі, early Middle Miocene. 

Brief description. Reticulate Dumontina-like 
species with spines confined to posterior margin 
and denticulate anterior margin. Flat-surfaced 
muri bound small, deep fossae. Anterior furrow 
crossed by narrow ribs. Reticulation covers sub- 
central area. Marginal spines clavellate. U- 
shaped frontal scar is only scar which can be dis- 
criminated. Hinge holamphidont. 
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Remarks. Dimensions indicate that ?Dumontina 
sp. A is not an instar of ?Dumontina cratis sp. 
nov. although the reticulation is quite distinctive 
and suggests possible affinities with that species, 
from which ?Dumontina sp. A differs by the 
absence of the deep anterior sulcus, the marked 
posterior spinosity, and the greater taper posteri- 
orly. The u-shaped frontal scar differs from the 
v-shaped scar of ?D. cratis. The holamphidont 
hinge is also less strongly developed than in ?D. 
cratis sp. nov. 

Deltaleberis McKenzie, Reyment and 
Reyment, 1991 

Deltaleberis warnei sp. nov. 

PI. 3 figs 1, 2, 3 

Holotype. ММУ P 123224 — РІ. 3 fig. 2. 
Paratypes. ММУ P123223 (not figured); ММУ P134950 — 
PL. 3 fig. 1; NMV P134951 — PI. 3 fig. 3. 
Dimensions. Holotype RV: L=0.64; H=0.27 Paratype 
(P123223) LV: L=0.57; H=0.32. 
Material, 43 specimens, Clifton Bank and Hentys, near 
Hamilton. (A closely related, and possibly ancestral, form in 
my collection also occurs in SA, in the early Late Eocene 
Tortachilla Limestone at the type section ‘Uncle Tom's 
Cabin’. ) Muddy Creek Mark, early Middle Miocene. 

Diagnosis. Deltaleberis with broad transverse 
rounded ribs, posterior one marked by round, pit- 
ted depression; anterior by central constriction. 

Description. Valves subequal; hyaline in fresh 
specimens. Subtrapezoidal in lateral view; elon- 
gate. Anterior broadly rounded; finely denticulate 
anteriorly; greatest length medially. Dorsal mar- 
gin straight; posterodorsal cardinal angle approx- 
imately 135° ; posterodorsal margin straight. Pos- 
teroventral margin  subrounded, with 
denticulations. Ventral margin slightly sinuous, 
concave medially. Lateral valve surface irregu- 
larly inflated in 2 transverse rounded ridges (vari- 
able from specimen to specimen). Subcentral 
swelling (not a tubercle). Posteroventral region 
compressed, bordered by rounded ridge. 

Valve surface smooth on ridges (under high 
magnification very small pores irregularly dis- 
tributed over these smooth surfaces); small punc- 
tae on other surfaces (Pl. 11 fig. 4). Punctae form 
clearly defined patterns giving sieve-like appear- 
ance to surface of valve. Eye tubercle indistinct 
and merged with transverse ridge. Muscle scars 

as for the genus. RPCs simple, unbranched — 

few (7-8) on anterior margin; more closely 

spaced on posteroventral margin (also 7-8). Nor- 

mal pores widely scattered; simple. Line of con- 

crescence and inner margin coincident except for 

anteroventral sector with small vestibule; fused 
zone broad anteriorly. 
Hinge holamphidont, but not strongly so. Sex- 

ual dimorphism — males more elongate and less 
inflated than females. 

Etymology. For Dr M. T. Warne, in recognition 
of his work on the ostracode faunas of south- 
eastern Australia. 

Affinities. The valve surfaces of Deltaleberis 
warnei, with their ornamentation a combination 

of smooth inflated ribs or ridges and finely punc- 
tate interareas, are very similar to those of the 
type species Deltaleberis rugosapytta McKenzie 
etal., 1991. Deltaleberis warnei sp. nov. differs 
from the type species in its more elongate shape, 
even in females, and pattern of transverse ribs. It 
differs from D. delicata McKenzie et al., 1993 
in having a straight posterior margin, different 
rib pattern, and notably a different style of fine 
ornamentation (РІ. 11 fig. 4). 

Alatahermanites Whatley and Titterton, 1981 

?Alatahermanites septarca Sp. nov. 

Pl. 3 figs 4, 6 

Holotype. NMV P123221 — Hentys — PI. 3 fig. 4. 
Paratypes, ММУ P 123222 (not figured); ММУ P134952 — 
РІ, 3 fig. 6. 
Dimensions, Holotype RV: L=0.85; H=0.40 Paratype 
(P123222) LV, instar: L=0.73; H=0.35 
Material. 17 specimens, Hentys, Muddy Creek Marl, early 
Middle Miocene. 

Diagnosis. Medium to large (up to 1 mm) ?Alata- 
hermanites, with strongly ponticulate, 7—arched, 
alar ventral ridge; prominent subcentral tubercle 
and pitted surface ornamentation. 

Description. Valves subrectangular in lateral 
view; somewhat elongate because of reduction 
in height from anterior to posterior. Dorsal and 
ventral margins straight. Anterior broadly and 
evenly rounded with greatest length at mid- 
height; posterior angulate, with greatest exten- 
sion below mid-height, posterodorsal margin 
slightly concave and posteroventral margin 
straight. Anterior very finely denticulate; poste- 
rior with 4 or 5 spines well-developed in ventral 
half. Anterodorsal cardinal angle moderately 
defined; posterodorsal cardinal angle more so. 
Prominent ‘hinge’ tubercle (cf. Treatise p. 0339) 
developed at the anterodorsal angle. No eye 
tubercle or interior eye sinus. A dorsal rib clear- 
ly developed from anterior of sulcus behind 
‘hinge’ tubercle to its termination short of the 
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posterodorsal angle; subponticulate, with no 
apertures in the arches. A strongly-developed rib 
linking the ‘hinge’ tubercle with the dorsum 
through a loop not in contact with the subcentral 
tubercle — the loop outlining a deep sulcus. Ven- 
tral rib very strongly developed from the antero- 
ventral margin to its culmination in a very promi- 
nent rounded knob, projecting substantially from 
the lateral surface of the valve. This rib ponticu- 
late in form with seven clearly differentiated 
arches. 

Ornamentation: fine pattern of pits covering 
lateral surface of valves, large arched ribs link- 
ing body of valve to dorsal, anterior and ventral 
margins. (In some specimens small pits cover all 
surfaces except ribs and tubercles.) Hinge strong- 
ly but modified holamphidont, with very large, 
stepped, anterior tooth and socket, narrow medi- 
an bar and small posterior tooth right on cardinal 
angle in RV; LV corresponding but median 
groove not strongly marked. The unusual anteri- 
or tooth in the LV (‘conical pessular’ tooth of 
Idiocythere, cf. Treatise: 0339) present in adult 
specimens with hingeline intact. 
Muscle scars not readily resolvable. Frontal 

scar single, distinctly U-shaped with long arms; 
adductors a row of 4 with dorsal smallest and 
middle 2 scars very elongate; ventral scar not dis- 
tinguished easily because of inner curvature of 
muscle scar depression (subcentral tubercle). 
Inner margin and line of concrescence coincide. 
Radial pore canals numerous, straight and 
unbranched on anterior margin. 

Etymology. From the Latin for the seven arches 
characterising the ventral ridge. 

Affinities. ?Alatahermanites septarca sp. nov. 
differs from the type species A. hastatus What- 
ley and Titterton, 1981 in its ornament, which is 
ponticulate on both dorsal and ventral margins, 
and pitted on the lateral surface, rather than the 
*very strong coarse reticulation’ of A. hastatus. 
Although it shares the subrectangular shape of 
Alatahermanites, its posterior is distinctive in 
being strongly denticulate and somewhat cau- 
date, and there is a strong ‘hinge’ tubercle which 
is not characteristic of Alatahermanites. ?A. 
septarca shares some characteristics with Idio- 
cythere Triebel, 1958 in its pitted surface orna- 
mentation and denticulate posterior but lacks the 
tapered shape of that genus. The modified holam- 
phidont hinge, diagnostic of Alatahermanites, 
also shares a characteristic with Idiocythere, 
notably the additional anterior rim tooth in the 
LV. On balance, tentative placement in Alata- 
hermanites is preferred. 

Remarks. 'This species is only tentatively attrib- 
uted to Alatahermanites because of some shared 
features with /diocythere. This occurrence 
implies that Alatahermanites may range into the 
Middle Miocene. Although the specimens allow 
the erection of a new species, the details of the 
hinge structure and muscle scar pattern need to 
be clarified with better preserved material. Many 
of the specimens have damaged hinge lines. 

Idiocythere Triebel, 1958 

Idiocythere sp. 
aff. I. thalassea McKenzie, Reyment and 

Reyment, 1991 

РІ. 3 fig. 5; Pl. 11 fig. 5 

Figured specimen. ММУ P123361 — Pl, 3 fig. 5; Pl. 11 fig. 
5 

Dimensions. LV L=0.63; H=0.32. 
Material. 1 specimen, Clifton Bank, Muddy Creek, near 
Hamilton, Muddy Creek Marl, late Early Miocene. 

Remarks. One valve possibly conspecific with 
Idiocythere thalassea McKenzie et al., 1991: pl. 
9 fig. 9 occurs in the fauna from Clifton Bank, 
Sample 10. Its hingeline is broken. 

Tribe Incertae sedis (*Australimoosellini” 
Howe and McKenzie, 1989.) 

Mackencythere Malz and ТКеуа, 1982 

Mackencythere sp. A. 

РІ. 3 fig. 7 

Figured specimen. NMV P123360 — PI. 3 fig. 7. 
Dimensions. RV L=0.46; Н-0.22. 

Material. 3 specimens, Hentys on Grange Burn, Muddy 
Creek Marl, early Middle Miocene. 

Remarks. These specimens belong to a species 
of Mackencythere with a narrow anterior ridge 
and two concentric posterior ridges, a complex 
reticulation of narrow rounded ribs, and a mar- 
ginal, reticulated posterior flange. The muscle 
platform diagnostic of the genus is clearly 
marked. M. sp. A differs from the type species, 
M. venata (Brady), 1866 in the absence of a 
median ridge and a more rounded posterior. It 
differs from M. sp. 1 Warne, 1987 in its narrow- 
er anterior ridge, its finer reticulation and its 
rounded, reticulate posterior. 

Arculacythereinae Hartmann, 1981 

Arculacythereis Hartmann, 1981 

Discussion. The use of Arculacythereis Hart- 
mann, 1981 for the following species is based on 
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the distinctive thickening of the shell wall below 
and behind the anterior hinge elements on the 
interior of the valve, and the distinctive pattern of 
ornamentation. The former characteristic is 
shared by genera such as Australimoosella Hart- 
mann, 1978, Doratocythere McKenzie, 1967, 
Waiparacythereis Swanson, 1969 and Yassini- 
cythere Howe and McKenzie, 1989 (McKenzie, 
pers. comm. 1989). However, the ornamentation 
of these genera is quite different from that of 
Arculacythereis. 

?Arculacythereis postdeclivis (Chapman, 
1914) 

Pl. 3 figs 8, 9, 10 
Cythere postdeclivis Chapman, 1914: 39-40, pl. 7 figs 

23a, b. 
Cytheralison postdeclivis. — McKenzie, 1981: 106. 

Figured specimens. ММУ P123225 — Hentys — PI. 3 fig. 

8; ММУ P134953 — PI. 3 fig. 9; ММУ P134954 — PI. 3 fig. 
10. 

Dimensions. (P123225) RV: L=1.08; H=0.56; W=0.29. 

Material. 17 specimens, Hentys and Clifton Bank, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Large ?Arculacythereis with posteri- 
or depression; thick shell; reticulation marked by 
a tendency for longitudinal rather than lateral 
alignments; bean-shaped valves with slight medi- 
an ‘waist’ or narrowing, and divided frontal scar. 

Description. Valves large, tumid, thick-walled 

and bean-shaped. Anterior broadly rounded and 
slightly recurved ventrally. Posterior also broad- 
ly rounded, with very slight caudal process in 
ventral half. Eye tubercle indistinct. Ornamenta- 
tion of deep subcircular to oval or elongate fos- 
sae, bounded by broad, flat-surfaced muri. Retic- 
ulation pattern oriented vertically rather than 
laterally. Little evidence of subcentral tubercle 
on external surface of valves. 
Muscle scars adjacent to, but not in, subcen- 

tral pit on interior surface of valves. Two frontal 
scars, subcircular and separate; dorsal smaller 
than ventral; 4 adductor scars, the dorsomedian 
in some specimens elongate, in others divided; 
ventromedian and ventral scars subequal and 
closely associated, or even conjoined so as to 
give appearance of only 3 adductors. Shell thick- 
ening below anterior hinge elements, in a slight- 
ly elongate ridge. 
Hinge weakly holamphidont. Hinge elements 

smooth. Inner margin and line of concrescence 
coincident. RPCs numerous but difficult to dis- 
tinguish. Sexual dimorphism — females shorter 

and higher than males. Juveniles with reticula- 
tion more marked, muri narrower than in adults; 
hinge hemiamphidont. Very large, indistinctly 
ornamented specimens common. 

Affinities. ?Arculacythereis postdeclivis (Chap- 
man, 1914) shows some affinities with Lanka- 
cythere coralloides (Brady, 1886) from which it 
differs in its more ovate fossae, the absence of 
the ear-shaped posterior ridge and the less dis- 
tinct eye tubercle (Bhatia and Kumar, 1979). 
However, it is on the basis of its dorsal ‘stub’ or 
ridge that the species is tentatively assigned to 
Arculacythereis rather than to Lankacythere, 
since Bhatia and Kumar make no reference to 
such a feature in their diagnosis of the latter 
genus. Lankacythere has a trachyleberid v- 
shaped frontal scar as in other campylocytherinid 
genera, whereas these specimens have the hemi- 
cytherid divided frontal scar consisting of two 
subrounded scars. To retain the species in a tra- 
chyleberidine genus raises the significance of 
frontal scar configuration in Trachyleberididae 
and Hemicytheridae. 

It is possible that the assignment of ?Arcula- 
cythereis postdeclivis (Chapman, 1914) might be 
confirmed when further studies of the genera 
Australimoosella Hartmann, 1978, Yassini- 
cythere Howe and McKenzie, 1989, Dorato- 
cythere McKenzie, 1967 and Waiparacythereis 
Swanson, 1969 have been completed. At present, 
the significance of the anterodorsal thickening of 
the shell below the anterior hinge elements is 
equivocal, since it is also a diagnostic feature of 
these genera. 

Remarks. Chapman’s original description is 
inadequate. Surface ornament, hinge develop- 
ment and muscle scar configuration vary sub- 
stantially intraspecifically. Very large thick- 
shelled specimens often show considerable wear 
and abrasion. The muri are enlarged and the fos- 
sae small and shallow — in extreme cases the 
surface is almost without a pattern of ornament. 
Bhatia and Kumar (1979) referred to variations 
in the form and pattern of the muri, which they 
suggested may be ecological. The frontal scars 
are occasionally joined to form one Grinioneis- 
style scar; dorsomedian adductor frequently 
divided also. 

Arculacythereis tatei sp. nov. 

Pl. 3 figs 11, 12 

Holotype. ММУ P123266 — Hentys — Pl. 3 fig. 11. 
Paratypes. NMV P123267 (not figured); NMV P134955 — 
РІ. 3 fig. 12. 
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Dimensions. Holotype RV: L=0.78; Н-0.39. Paratype 
(P123267) LV: L=0.70; H=0.34. 

Material. 36 specimens, Clifton Bank and Hentys, near 

Hamilton, Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Arculacythereis species with reticu- 
late/punctate ornamentation and distinct pos- 
teroventral compressed flange. 

Description. Well-calcified subrectangular 
inflated valves, with maximum inflation on pos- 
teroventral area, bordering marked posteroventral 
flange. Dorsal margin straight; ventral margin 
slightly sinuous, subparallel to dorsal margin. 
Anterior very broadly rounded; posterior more 
narrowly rounded, with maximum lateral exten- 
sion slightly above mid-height. Valve surface 
covered with indistinct pattern of rounded ribs, 
with punctae rather than fossae within the mesh 
of ribs. Larger, deeper fossae in arc parallel to 
anterior and posteroventral margins. Slight den- 
ticulations on posteroventral margin. No sub- 
central tubercle. 

Hinge shows a thin, elongated tooth in RV. 
Median element appears to be smooth but diffi- 
cult to determine. Only the u-shaped frontal scar 
visible; adductor pattern not known. Inner lamel- 
la broad in anterior, less so in posterior. No 
vestibules. RPCs clustered in groups of up to 
five; numerous; some branched. Interior of valve 
subdivided by swellings not matched by sulci on 
valve exterior, Very prominent dorsomedial pro- 
jecting stub. Sexual dimorphism not evident. 
Juveniles show some evidence of slight sulci on 
external valve surface; dorsomedian stub well- 
developed. 

Etymology. For Professor Ralph Tate who col- 
lected and described fossils from this locality in 
the late nineteenth century, 

Affinities. Arculacythereis tatei differs from the 
type species A. vacciformis Hartmann, 1981 in 
having a straight dorsum, very slightly concave 
venter and no `Feinskulptur', although the gen- 
eral pattern of ornamentation is similar, A. tatei 
is closer in shape to A. sp. Howe and McKenzie, 
1989, but the latter is uniformly inflated, with no 
posteroventral flange. 

Arculacythereis sp. aff. A. thomasi McKenzie, 
Reyment and Reyment, 1991 

РІ. 4 figs 1,2 

Figured specimens, NMV P134956 

P123265 — PI. 4 fig. 2. 

Dimensions. (P123265) LV L=0.70; H=0.34 

РІ. 4 fig. 1; ММУ 
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Material. | specimen, Clifton Bank, near Hamilton, Muddy 

Creek Marl, early Middle Miocene, 

Brief description. Arculacythereis species simi- 
lar to A. thomasi McKenzie et al., 1991 but dif- 
fering in its straight rather than slightly convex 
dorsal margin, more compressed posteroventral 
area, narrower posterior and dorsal depression or 
pit. Because the range of intraspecific variation 
in A. thomasi is not known, the assignment is ten- 
tative. 

Arculacythereinidae 

Arculacythereinid gen. indet. sp. A 

Pl. 4 fig. 3 

Figured specimen. NMV P123268 — РІ, 4 fig. 3; ММУ 

P123269 (not figured). 

Dimensions. (P123268) LV: L=0.85; H=0,43. (P123269) 

RV, juvenile: L=0.71; H=0.36. 

Material. 11 specimens, Hentys only, Muddy Creek Marl, 

early Middle Miocene. 

Brief description. Arculacythereinid with deep 
anterior furrow; strongly inflated valve and sur- 
face ornamentation consisting of primary 
swellings and ribs, with fine-ribbed secondary 
reticulation and micropunctate surface. Anterior 
furrow and irregularly inflated surface reminis- 
cent of New Zealand species Waiparacythereis 
Joanae and Waiparacythereis caudata Swanson, 
1969. Caudal development minimal differing 
from clear posteroventral caudae of Waipara- 
cythereis species. Posterior compressed and 
sharply divided from medial inflated section of 
valve. Muscle scars include a u-shaped frontal 
scar, group of 4 elongate adductors and large sub- 
rounded ventral mandibular scar. Flattened dor- 
somedial stub projecting into interior of valve 
(diagnostic of arculacytherinid group of genera). 
Unequivocal generic assignment not possible. 

Tribe Pterygocythereidini Puri, 1957 

?Pterygocythereis Blake, 1933 

?Pterygocythereis sp. indet. 

Pl. 13 fig. 7 

Figured specimen. ММУ P123362 — PI. 13 fig. 7. 
Dimensions. LV L=0.43; H=0.28. 
Material. | specimen, Hentys on Grange Burn, Muddy Creek 
Marl, early Middle Miocene, 

Remarks. This specimen is a juvenile but 
because of the strongly developed, broad, flat- 
topped spines and absence of perforations and 
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butresses in the ventral ridge is placed in ?Ptery- 
gocythereis rather than Alataleberis (McKenzie 
and Warne, 1986) or Ponticulocythere Dingle, 
1981. The relationships of the genera Alatale- 
beris, Pterygocythereis and Alatacythere were 
discussed by McKenzie and Warne (1986) where 
reference was also made to Ponticulocythere as 
a possible ancestor of Alataleberis. This juvenile 
does not provide clear evidence of any relation- 
ship with Ponticulocythere. 

Tribe ?Pterygocythereidini Puri, 1957 

Alataleberis McKenzie and Warne, 1986 

Alataleberis miocenica McKenzie and Warne, 
1986 

РІ. 4 figs 4,5,6 
Alataleberis miocenica McKenzie and Warne, 1986: 38 

figs 2d, 3n—r, 

Figured specimens. ММУ P134957 — РІ. 4 fig. 4, ММУ 
P134958 — РІ. 4 fig. 5; ММУ P123363 — РІ. 4 fig. 6. 
Dimensions. (P123363) Carapace L=0.83; H=0.41; W=0.31. 

Material. 32 specimens, Clifton Bank and Hentys near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Remarks. These specimens are clearly conspe- 
cific with those figured by McKenzie and Warne 
(1986) some of whose specimens came from the 
Clifton Bank locality. The figured specimen has 
a strongly developed eye tubercle, and regularly 
but sparsely distributed normal pores. 

Hemicytheridae Puri, 1953 

Hemicytherinae Puri, 1953 

Tribe Hemicytherini Puri, 1953 

Hemicythere Sars, 1925 

‘Hemicythere’ lubrica sp. nov. 

Pl. 4 figs 7, 8; Pl. 14 figs 2, 3 

Holotype. ММУ P123226 — Clifton Bank — РІ. 4 fig. 7, Pl. 

14 fig. 2. 
Paratypes. ММУ P123227 — PI. 4 fig. 8, Pl. 14 fig. 3; 
P123228 (Not figured). 

Dimensions, Holotype RV: L=0.71; H=0.38, Paratype LV: 
L=0.70; Н-0.41. Paratype Carapace: L=0.70; Н-0.38; 

W=0.34. 
Material. 154 specimens, Clifton Bank, near Hamilton, 
Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Smooth, shiny-surfaced, subrectan- 
gular hemicytherid, with distinct posterodorsal 
and posteroventral protuberances and subcentral 
tubercle below mid-height. 
Description. Valves thick-shelled; dorsal and 

ventral margins straight; anterior curved but not 
broadly rounded; posterior with blunt caudal 
process in ventral half. Posterodorsal margin 
slightly concave. Anterodorsal cardinal angle 
rounded, projecting slightly above the dorsum. 
A hinge-ear more marked in LV than RV. 

Surface smooth and shiny, with strong round- 

ed protuberances posterodorsally and pos- 
teroventrally; former more posteriorly located 
than latter. Subcentral tubercle below mid-height 
but not strongly developed. Valve surfaces with 
smoothed irregularities but neither ornamenta- 
tion nor ribs. Normal pores scattered over sur- 
face, type not known. Few small denticulations 
on posteroventral margin. Eye tubercle indistinct. 

Hinge strongly holamphidont; anterior tooth in 
RV stepped; median bar smooth. Anteromedian 
tooth in LV rounded. Sockets deep. Muscle scar 
pattern complex and variable within the species 
(РІ. 14 figs 2, 3). Holotype with 2 rounded frontal 
scars (some specimens have 3); 4 adductors in 
very oblique row on side of muscle scar pit; dor- 
sal scar small, subrounded; 2 median scars clear- 
ly divided (undivided in some specimens); ven- 
tral scar slightly elongate. 

Marginal zone relatively broad in anterior and 
posteroventral sector; narrow vestibules. Approx- 
imately 15—20 simple, unbranched RPCs on ante- 
rior margin; few on posterior. Normal pores not 
observed on holotype, but possibly simple, from 
evidence on other specimens. Juveniles more 
rounded in lateral view; hinge ears not developed; 
hinge merodont. Sexual dimorphism not 
observed. 

Remarks. Although the generic assignment of this 
species to Hemicythere is uncertain, it undoubt- 
edly belongs to the tribe Hemicytherini rather 
than to Aurilini (Hartmann and Puri, 1974). 
Hemicythere has been recently ignored as with 
other genera established when an abundant and 
distinctive group is initially tackled. Under these 
circumstances the generic diagnosis tends to be 
too all-embracing, although in the case of Hemi- 
cythere, Sars” diagnosis (1922—28) remains more 
precise than some contemporary ones. The type 
genus no longer serves as a catch-all for species 
better related to more recently erected genera 
(Van Morkhoven, 1962). This scenario occurs 
more than once in the Hemicytheridae, e.g. 
Hornibrook's (1952) Quadracythere and 
Bradleya. 

Recently fewer species have been referred to 
Hemicythere s.s. Hazel (1967) refers to the ‘sub- 
reniform shape, distinctive hingement and 
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muscle scars’ as important features characteris- 
ing its type species, The assignment of ‘H.’ lubri- 
ca sp. nov. to the genus needs justification in 
view of its subrectangular shape and absence of 
ventral inflation. It does not look like a Hemi- 
cythere species. The muscle scar pattern of the 
holotype, same as that of the type species, varies 
within the population from Muddy Creek. On the 
other hand, hingement is typical. ‘H.’ lubrica 
cannot be assigned to another genus (Hartmann 
and Puri, 1974) even though Hemicythere s.s. is 
characteristically a Northern Hemisphere cool 
temperate genus. 

Etymology. Latin lubricus — slippery; a refer- 
ence to the shiny surface of the valves. 

Affinities. *H.' lubrica has no close affinities with 
other species of Hemicythere. Tenedocythere 
nuda McKenzie et al., 1991 is similar to ‘H’. 
lubrica in lateral view and size and may even be 
conspecific. However, an assignment to Tenedo- 

cythere cannot be sustained on the basis of gen- 
eral shape since I believe the ornamentation and 
the smooth posterior tooth in RV are diagnostic 
and 'H'. lubrica has no ornamentation and a 
lobed posterior tooth. On the other hand, the mus- 
cle scar pattern is given greater weight in my 
assignment. 

‘Hemicythere’ tenuicostata sp. nov. 

РІ. 4 figs 9, 10; PI. 5 fig. 1, PL 14 fig. 4 

Holotype. ММУ P123230 — Clifton Bank — PI, 4 fig. 10, 
РІ. 14 fig. 4. 
Paratypes. ММУ P123229 (Not figured); P123231 (Not fig- 
ured); P134959 — PI. 4 fig. 9; P134960 — PI. 5 fig. 1. 
Dimensions. Holotype RV: L=0.66; H=0.39, Paratype 
(PI23229) LV; L=0.64; H=0.38. Paratype Carapace 
(P123231): L=0.73; H=0.41; W=0.29. 
Material. 50 specimens, mostly at Clifton Bank, but also 
rarely at Hentys, Muddy Creek Marl, early Middle Miocene, 

Diagnosis. Compressed, lightly-ridged hemi- 
cytherid, with narrow ventral flange, medially 
and posteriorly. 

Description. Valves characteristic hemicytherid 
shape in lateral view, with broadly rounded ante- 
rior; slightly acuminate posterior, terminating in 
ventral half of valve; dorsal and ventral margins 
subparallel, Dorsal margin straight, with slight 
projections at anterodorsal and posterodorsal 
angles, Posterodorsal margin slightly convex and 
broken at midpoint by additional small projec- 
tion, giving an angled profile. Ventral margin sin- 
uous, with 2 or 3 small, widely separated dentic- 
ulations towards posterior, 

Surface of valves very lightly pitted in ventral 
half (very difficult to discern in worn specimens); 
narrow, horizontal ridges, very lightly developed 
except ventrally, and slightly radiate in the pos- 
terior. Parallel ventral ridges more marked; one 
ridge defining the slight ventral inflation of 
valves; otherwise valves compressed. No sub- 
central tubercle but muscle scars visible on exte- 
rior surface in some specimens. Weakly devel- 
oped eye tubercle below anterodorsal cardinal 
angle. 
Muscle scars — 4 adductors; dorsal and dor- 

somedian elongate (latter divided in some spec- 
imens); ventromedian and ventral scars sub- 
rounded and aligned obliquely to the trend of 
other adductors. Two subrounded frontal scars, 
ventral larger. Two clearly marked dorsal scars, 

anterior v-shaped, apex of v pointing anteriorly. 
Fulcral point between dorsal scars marked by 
opaque area (PI. 14 fig. 4.) 
Hinge strongly holamphidont. RV anterior 

tooth smooth and simple; posterior tooth narrow 
and blade-like, triangular in lateral view; large 
anteromedian socket; smooth median bar with 
distinct ventrally directed angulation at posteri- 
or end. LV anterior socket deep, with rounded 
retaining bar across ventral portion; posterior 
socket on posterodorsal margin, elongate and 
narrowed at ends; anteromedian tooth simple, 
smooth and rounded; median groove narrow and 
curved at posterior end round posterodorsal 
angle. Fused zone narrow, except anteriorly; 
inner margin and line of concrescence coincident 
throughout. RPCs difficult to determine. Normal 
pores numerous and open. Sexual dimorphism 
— females shorter and higher than males. No 
juveniles in this population. 

Etymology. Latin tenuis — thin; costa — a rib; a 
reference to the fine, narrow ridges on the valves. 

Affinities. *H.' tenuicostata has the characteristic 
hemicytherid shape and narrow ventral ridge. It 
differs from the type species H. villosa Sars, 1866 
in being only lightly pitted and in its muscle scar 
pattern. As few Australian fossil species have 
been referred to Hemicythere (H. tarakohensis 
Hornibrook, 1952 appears to be a Quadra- 
cythere) ‘H.’ tenuicostata has no close relation- 
ships with described species of this genus. It is 
markedly different in shape from *H.' lubrica sp. 
nov. Although *H.' tenuicostata has some points 
which link it to Hartmann's (1979) subgenus 
Procythereis (Serratocythere), it cannot be 
placed in that taxon because its muscle scar pat- 
tern does not fit the 1—1—2—1(2) formula given 
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in Hartmann’s diagnosis (1979); its shape is 
hemicytherid rather than aurilinid and it has a 
distinct, if small, caudal process, more notice- 
able in the RV. In addition, Serratocythere is 
diagnosed ав  foveolate (‘punctate in 
Sylvester-Bradley and Benson's 1971 terminol- 
ogy), whereas ‘H.’ tenuicostata is only very light- 
ly pitted. 

‘Hemicythere’ sp. cf. ‘H’. tenuicostata 

Pl. 5 fig. 2 

Figured specimen. ММУ P123364 — Pl. 5 fig. 2, 
Dimensions. LV L=0.59; H=0.36. 
Material. 22 specimens, Clifton Bank and Hentys, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Remarks. This specimen is a ‘Hemicythere’ sim- 
ilar to ‘H’. tenuicostata, but differing in more 
acuminate posterior, greater inflation of the 
valves and the posterior reticulation network. 

Hemicytherid gen. et sp. indet. 

РІ.13 fig. 8 

Figured Specimen. ММУ P123365 

Dimensions. LV L=0.32, H=0,17, 

Material. 9 specimens, Clifton Bank and Hentys, near Hamil- 

ton, Muddy Creek Marl, early Middle Miocene, 

PL. 13 fig. 8. 

Remarks. Although there is a characteristic ven- 

tral inflation and hemicytherid muscle scar pat- 

tern, these specimens are more elongate and 

acuminate than the ‘Hemicythere’ species 

described above. Furthermore, the slightly irreg- 

ular surface is punctate, rather than ridged. 

Assignment beyond family level is not possible. 

Mackenzina gen. nov. 

Type species. Mackenzina foveolata sp. nov. 

Diagnosis. Hemicytherid with well-developed 

bifid posteroventral spine, pitted lateral surface 

and subacuminate cauda. 

Etymology. For Dr K. б. McKenzie in recogni- 

tion of his pioneering work on Australian Ceno- 

zoic ostracoda. 

Remarks. Mackenzina differs from members of 

the Aurilini Puri, 1973. It is unlike Mutilus and 

Aurila in its muscle scar pattern and unlike Poko- 

rnyella in shape. Its double frontal scar suggests 

Hemicytherini Puri, 1953 and its prominent bifid 

spine together with other diagnostic features is 

regarded morphologically as warranting generic 

status. 

Mackenzina foveolata sp. nov. 

РІ, 5 figs 3, 4,5, 6 

Holotype. NMV P123235 

Paratypes. NMV P123236 
fig. 6; P134961 — PI. 5 fig. 5. 
Dimensions. Holotype RV: L=0,70; H=0.42. Paratype 
(P123236) LV: L-0.73; H=0.43. Paratype (P123237) RV, 
instar: L=0.62; H=0.36. 
Material. 95 specimens, Hentys, on Grange Burn, Muddy 

Creek Marl, early Middle Miocene, 

Hentys — Pl. 5 fig. 3. 
РІ. 5 fig. 4; P123237 — PI. 5 

Diagnosis. Mackenzina with bifid posteroventral 
spine, small equally spaced spines on the ventral 
side of cauda, and regularly pitted lateral surface. 

Description. Subquadrate valves; dorsal and ven- 
tral margins parallel in LV; dorsal margin slight- 
ly curved in RV; anterior gently rounded; great- 
est length slightly below mid-height. Posterior 
with subacuminate cauda slightly above mid- 
height of valve in lateral view. Posteroventral 
margin straight and angled at 315°, with 2 or 3 

short, broad spines. Outer margin and outline 
coincident in lateral view except where bifid 
spine projects slightly beyond margin. Valve clo- 
sure straight in dorsal and ventral view, except 
for slight sinus in anterior RV, Bifid character of 
ventral spine clearly evident in ventral view. LV 
overlaps RV slightly at anterodorsal cardinal 
angle. 

Ornamentation of regular small pits over lateral 
surface of valves, concentric to anterior margin, 
but not markedly linear over the rest. Pits on base 
of bifid spine. Row of larger fossae above ven- 
tral ridge anterior to spine. Anterior and posteri- 
or margins compressed as generally unorna- 
mented flange. Ventral ridge extending into bifid, 

bladelike spine at its posterior termination, with 
proximal and distal components of subequal size, 
Small denticulations on anterior margin of less 
abraded specimens. Subcentral tubercle slightly 
below midline and in anterior of valve; free of 

pits; not prominent; gentle swelling only. Eye 
tubercle clear, distinct and glassy; well below 
dorsal margin in lateral view. 

Inner lamella broadest anteriorly, but general- 
ly narrow. Inner margin and line of concrescence 
coincident (i.e, no vestibules). RPCs numerous 
and unbranched — more apparent in juvenile 
specimens. Normal pores not observed because 
of adherent matrix. 

Muscle scars — 2 subrounded frontal scars 

(fused in some specimens); 4 adductors in verti- 
cal row; ventromedian scar small and sub- 
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circular; other adductors elongate and oblique. 
Sexual dimorphism not detected. Hinge strong- 
ly holamphidont; RV with strong, peg-like ante- 
rior tooth; elongate triangular posterior tooth; 
anteromedian socket bounded ventrally by a 
ridge extending from the anterior tooth; median 
groove smooth. LV with deep anterior socket; 
shallower and slightly longitudinal posterior 
socket; median bar faintly crenulate. Juvenile 
specimens with pitting around subcentral tuber- 
cle; outer areas smooth; some RPCs branched; 
few RPCs on cauda; bifid spine clearly devel- 
oped, more acute and pointed than in adults; 
valve margins thinner and more flange-like; A7 
instar with merodont hinge; A8 with holamphi- 
dont hinge. 

Etymology. Latin — foveola, a small depression 
(even though the depressions may be large 
enough in some specimens to warrant the desig- 
nation 'punctae ), 

Remarks. M. foveolata sp. nov. is the only species 
attributed to Mackenzina, and is most nearly 
related to Hemicythere s.s. The ornamentation of 
M. foveolata raises the question of differentiating 
between a smooth pitted surface and one with a 
reticulation of muri. Such a question becomes 
one to be resolved by SEM micrographs. With 
the light microscope, the boundaries between pits 
or fossae and the surrounding muri, or valve sur- 
face are critical. If the boundaries are sharp and 
right-angled or acutely angled and if the inter- 
vening spaces between the pits/fossae are rela- 
tively flat, the surface can be described as ‘pitted’ 
(Sylvester-Bradley and Benson, 1971). If the 
boundaries are less precisely defined and the 
intervening spaces are seen to be continuous with 
the sides of the fossae, the surface is reticulated 
(Sylvester-Bradley and Benson, 1971). In the 
case of M. foveolata sp. nov. the former applies, 

Each moult represents the complete expression 
of the genotype for that stage provided there js 
enough calcite available. Greater or lesser pitting 
or reticulation compared with that in the adult is 
indicative only of the pattern for the particular 
juvenile stage, unless there is insufficient ambi- 
ent calcite available to allow full expression. 
Variation does not reflect loss of some shell 
material through development of more pits/fos- 
sae or addition of material through the develop- 
ment of more muri (Roer and Dillaman, 1984). 
Potential for these variations to provide some 
palaeoenvironmental information has not been 
investigated. 

Tribe Aurilini Puri, 1973 

Pokornyella Oertli, 1956 

*Pokornyella? sp. indet. 

РІ. 6 fig. 1 

Figured specimen. ММУ P123368 — PI. 6 fig. I. 
Dimensions, RV L=0.67; Н-0.45. 
Material. 1 specimen, Clifton Bank on Muddy Creek, Muddy 
Creek Marl, early Middle Miocene. 

Brief description. Uuniformly punctate *Poko- 
rnyella’ with the size of punctae decreasing from 
centre to margins. Truncate caudal process in the 
ventral half of the posterior. Prominent eye tuber- 
cle. 

Remarks. Because of some similarity in shape to 
Neobuntonia batesfordiense, the specimen is 
only tentatively assigned to Pokornyella. ‘Poko- 
rnyella’ sp. indet. differs from Pokornyella aus- 
traliae McKenzie et al., 1991 in being punctate 
rather than reticulate. It differs from Pokornyel- 
la s.]. McKenzie, 1979, which is a punctate form, 
in its general shape, more elongate and distinct- 
ly caudate. The rarity of Pokornyella in these 
generally warm temperate to subtropical faunas 
is consistent with its preference for a cooler 
palaeoenvironment. Thus the report by McKen- 
zie et al. (1991) of 83 from Bells Headland and 
Point Addis suggests some Late Oli gocene cool- 
ing in south-eastern Australia. This isolated spec- 
imen is probably allochthonous. 

Thaerocytherinae Hazel, 1967 

Tribe Thaerocytherini Hazel, 1967 

Hermanites Puri, 1955 

Remarks. Hermanites was erected to include 
species from the United States and has remained 
a characteristic Western Hemisphere genus 
although its use for Eastern Hemisphere species 
was initially quite acceptable (Moos, 1965). Siss- 
ingh (1972) and Liebau (1975) revised European 
Trachyleberididae and Hemicytheridae, as a 
result of which species with similar external char- 
acteristics of valve shape and ornamentation for- 
merly in Hermanites were reassi gned to new gen- 
era. Sissingh (1972) erected Tenedocythere as a 
subgenus of Quadracythere on the basis of lon- 
gitudinal ribbing, features of the hingement and 
RPCs. Liebau (1975) erected Grinioneis as a sub- 
genus of Cletocythereis, with Hermanites pai- 
Jenborchiana Keij, 1957 as type species. Both 
workers placed their genera in the Trachyleberi- 
didae in spite of difficulties in establishing a 
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diagnosis which incorporated frontal scars. As 
¡early as 1963 von Morkhoven recognised the 
¡potential confusion. Hermanites is used for 
species from this fauna where the original diag- 
nosis covers their main characteristics. Tenedo- 
,cythere and Grinioneis are excluded because the 
«diagnostic characteristics of the Muddy Creek 
species do not fit satisfactorily. 

Hermanites glyphica sp. nov. 

РІ. 7 figs 3, 4, 5, 6, 7, 8; Pl. 12 fig. 4 

Holotype. NMV P123249 — Hentys — PI. 7 fig. 3. 

Paratypes. ММУ P123250 (Not figured); P123251 — PI. 7 

fig. 5; Pl. 12 fig. 4; P134968 — PI. 7 fig. 4; P134969 — PI. 

7 fig. 6; P134970 — Pl. 7 fig. 7; P134971 — PI. 7 fig. 8. 

Dimensions. Holotype LV: L=0.92; H=0.59. Paratype 

(P123250) LV: L=0.97; H=0.59. Paratype (P123251) RV, 

instar: L=0.77; H=0.46. 

Material, 426 specimens, Clifton Bank and Hentys, near 

Hamilton, Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Large, thick-shelled Hermanites with 
coarse, rounded reticulation, developed only in 

the adult form. 

Description. Valves large, heavy, thick-walled, 
coarse reticulation. Lateral surface of valves 
inflated and irregular; dorsal rib short and ill- 
defined. Anterior margin with numerous small 
denticulations, often abraded. Slight caudal 
process below mid-line of valve, fringed by 5—6 
short spines in well-preserved specimens. Eye 
tubercle not prominent. Subcentral tubercle high, 
covered by reticulation, but not large in area. Pos- 
terodorsal termination of dorsal rib a blade-like 
process with 2 muri of reticulation. Ventral rib 
terminates posteriorly in blunt process. Blade- 
like protuberance on ventral closure (sinus). In 
dorsal view carapace arrow-shaped. Character- 
istic semi-circular pit below subcentral tubercle, 
bounded by muri. Behind rim of anterior margin 
a row of 6-7 fossae beginning anterior to eye 
tubercle. Second, less-well-defined row of fos- 

sae posterior to first row and separated from it 

by strong rounded rib. RPCs numerous along 

anterior margin (25-30 straight, unbranched and 

occasionally paired); 8-10 RPCs on caudal 

process. Line of concrescence and inner margin 

coincident. 
Muscle scars in pit internally, expressed as sub- 

central tubercle externally; oblique row of 4 

adductors (sometimes appearing as 3, see 

description of ‘H.’ lungulata ) — dorsal long, 

dorsomedian dumbbell-shaped and longest, ven- 

tromedian small and circular (in some specimens 

drawn out, ventral slightly more extended. Two 
subcircular frontal scars. 
Hinge holamphidont; smooth median bar; pos- 

terior tooth smooth, blade-like and at 45° to the 
dorsal median ridge/groove. Sexual dimorphism 
not clearly established; females broad and short; 
males relatively longer and narrower. Shell mate- 
rial hyaline. No signs of ‘spongeous’ reticula- 
tion. Juveniles do not show the strong reticulation 
pattern, but have fine network over finely punc- 
tate surface (РІ, 12 figs 5, 6). Juveniles all males 
in this population. 

Etymology. Greek, glyphe — a carving, with ref- 
erence to the appearance of the heavy reticula- 
tion. 

Affinities. H. bireticulata Al-Furaih, 1980 has 3 
frontal scars and differs from H. glyphica in its 
curved anterodorsal profile, absence of process- 
es at the ends of ribs, less regular anterior orna- 
mentation and its three frontal scars. In other 
respects it is fairly similar. H. soliporosg: Al- 
Furaih, 1980 and Н. tranquilis Al-Furaih, 1980 
are much less rectangular and have different pat- 
terns of reticulation. H. fungosa Butler, 1963 has 
no lateral rows in the reticulation. The H. tschop- 
pi (Bold, 1946) plexus has different muscle scars, 
regularity of reticulation and size. H. glyphica 
differs from the type species, H. reticulata Puri, 
1953, in its less well-developed subcentral tuber- 
cle, smooth median bar in the hinge and less well- 
developed cauda. H. immodica Al-Furaih, 1984 
has no mediodorsal tubercle. H. straba Al- 
Furaih, 1983 is longer and less high, with less 
marked reticulation. I agree with Neale’s (1975) 
comment that H. volans Neale, 1975 belongs in 
another genus. With H. dameriacensis Keij, 1958 
the subcentral tubercle is clear of reticulation, 
unlike in the case of H. glyphica sp. nov. 

‘Hermanites’ thomasi sp. nov. 

Pl. 7 figs 9, 10; PI. 8 figs 1, 2; PI. 10 fig. 9; PL. 
12 figs 7, 8; Pl. 14 fig. 6 

?Grinioneis sp. 1. — Warne 1987: 443, pl. 3 fig. 1. 

Holotype. ММУ P123242 — Clifton Bank — Pl. 7 fig. 9, Pl, 
14 fig. 6. 
Paratypes. ММУ P123243, P123244 (Not figured); P134972 
— PI. 7 fig. 10; P134973 — PI. 8 fig. 1, Pl. 12 fig. 7; P134974 
— РІ. 8 fig. 2; P134992 — PI. 10 fig. 9, PI. 12 fig. 8. 
Dimensions. Holotype LV, $: L=0.66; H=0.39. Paratype 
(P123243) RV, male: L=0.71; H=0.38. Paratype (P123244) 
Carapace: L=0.64; H=0.36; W=0.29, 
Material. 471 specimens, Clifton Bank, Muddy Creek, near 

Hamilton, Muddy Creek Marl, early Middle Miocene. 
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Diagnosis. Small Hermanites-like, with well- 
defined subcentral tubercle and reticulation lat- 
erally radiate from it; prominent alate pos- 
teroventral process; posterodorsal spine. 

Description. Valves small; LV overlapping RV 
slightly in anterior; dorsal and ventral margins 
subparallel, straight to slightly sinuous; anterior 
rounded; greatest lateral extension in ventral half 
with distinct acuminate caudal process. Three 
short spines on posteroventral margin; pos- 
terodorsal margin concave. Dorsal margin with 
small anterior ‘hinge ear’ on both valves. Eye 
tubercle distinct and clearly below dorsal mar- 
gin. 
Ornamentation a clear reticulation of broad 

rounded muri bounding narrow, deep fossae; 
reticular pattern laterally radiate from smooth, 
rounded subcentral tubercle. Muscle scars visible 
on external surface of tubercle. Strong ribbing on 
ventral surface of alar processes. Ventral rib 
strong. Anterior margin marked by rounded rib. 
Small dorsal rib terminated posteriorly by strong, 
projecting angular node. 

Hinge holamphidont; median bar smooth. 
Muscle scar pattern (РІ. 14 fig 6.) a cluster of 3 
frontal scars, all subcircular, 2 larger, with small- 
er one between. Obliquely vertical row of 4 
adductor scars; dorsomedian clearly divided; pos- 
teromedian elongate. Two dorsal scars above 
main cluster. Muscle scar pattern substantially 
consistent throughout population, 

Inner margin and line of concrescence coinci- 
dent. Fused zone relatively narrow. RPCs and 
normal pores not observed. Sexual dimorphism 
marked; males longer and less high than females. 
No juveniles present in this population. 

Etymology. For Dr G. A. Thomas, who assisted 
in the supervision of this project. 

Remarks. Although the muscle scar pattern is 
consistent throughout the population and differs 
from the two frontal scars diagnostic for Her- 
manites s.s., Н. thomasi is tentatively placed in 
this genus for reasons similar to those set out 
below for ‘H.’ lungulata. The muscle scar pattern 
is characteristic of the auriline genera Mutilus 
and Aurila but the hingement of H. thomasi lacks 
the notched posterior tooth and stepped anterior 
tooth of aurilinids, and its shape in lateral view 
is quite unlike their ventrally inflated forms. The 
specimen figured by Warne (1987) is probably 
conspecific with “Б”. thomasi but its frontal scar 
pattern rules out the trachyleberid Grinioneis. 

Although *H'. thomasi has a linear reticulation 
pattern, it is quite unlike Sissingh's (1972) fig- 
ures of Tenedocythere prava (Baird, 1850), T. 
mediterranea Ruggieri, 1962 and T. salebrosa 
Uliczny, 1969 in that it has a subcentral tubercle 
free of reticulation, and its muri are somewhat 
flat-surfaced. Assignment to Tenedocythere is 
inappropriate. 
There are some similarities to Margocythere 

McKenzie et al., 1991 but the absence of the 
eponymous broad margin, the smooth, rather 
than ‘rugged’ reticulation, and relatively small 
size rule out assignment to that genus. Accord- 
ing to Hartmann and Puri (1974: 35) frontal scars 
are indeterminate between trachyleberids and 
hemicytherids but I place this species in Hemi- 
cytheridae, not only on the basis of frontal scars 
but also because of similarity to such non-tra- 
chyleberids as the bradleyine genera. On the basis 
of muscle scars alone, the species might be 
assigned to the Aurilini but it does not have auri- 
line ventral inflation, nor the notched posterior 
and stepped anterior teeth of auriline hingement. 

‘Hermanites’ lungulata (McKenzie, Reyment 
and Reyment, 1991) 

Pl. 6 figs 9, 10; PI. 7 figs 1, 2; Pl. 14 fig. 7 

Bradleya lungulata McKenzie et al., 1991: 162, pl. 6 fig. 
8, pl. 10 figs 9, 10. 

‘Bradleya’ lungulata, — McKenzie et al., 1993: 113, pl. 
7 fig. 13, pl. 8 fig. 19. 

Figured specimens. ММУ P123245 — PI. 6 fig. 10, PI. 14 fig. 
7; P123246 (Not figured); P123247 — Pl. 7 fig. 1; P123248 
(Not figured); P134966 — PI. 6 fig. 9; P134967 — PI. 7 fig. 
2. 
Dimensions. (P123245) RV: L=0.84; H=0.43. (P123246) LV: 
L=0.91; H=0.48. (P123247) Carapace: L=0.90; H=0.43; 
W=0.64. (P123248) LV, instar: L=0.66; H=0,35. 
Material. 68 specimens, Hentys and Clifton Bank, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Brief description. Medium to large Hermanites- 
like species with ‘spongeous’ or celated reticu- 
lation; regular lateral surface reticulation bound- 
ed by narrow, flat-surfaced muri; prominent 
subcentral tubercle, free of reticulation. 

Affinities. This species is close to H. (Grinioneis) 
paijenborchiana (Keij, 1957) in terms of reticu- 
lation and shape, but specimens from Muddy 
Creek differ in having three subcircular frontal 
scars. It differs from other Hermanites as dis- 
cussed below for H. glyphica, in having only 
small nodules at the ends of the dorsal and ven- 
tral ribs. It is also close to Quadracythere 
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quadrazea Hornibrook, 1952. It appears quite 
similar to Limburgina quadrazea (Hornibrook) 
(Benson, 1972: pl. 1 fig. б), which specimen is 
quite large (L=0.93 mm), and lacks a сапда and 
the strong ventral ridge of ‘Hermanites’ lungu- 
lata. Pl. 6 fig. 8 of McKenzie et al. (1991) differs 
from the other illustrated specimens in having 
reticulation on the subcentral tubercle, in its pat- 
tern of reticulation without clearly defined con- 
centric sequence of reticules around the tubercle 
and in the rounded surfaces of the muri. 

Remarks. ‘H’ .lungulata is tentatively included in 
Hermanites because of its shape, caudal process, 
dorsal and ventral alate ventral ribs. However, its 
muscle scar pattern is somewhat anomalous in 
having three frontal scars (Muddy Creek speci- 
mens only) and two ventral adductors so closely 
associated that they sometimes appear as one 
undivided scar (РІ. 14 fig. 7). These variations 
are within the range of hemicytherids (Hartmann 
and Puri, 1974) and further underline the need 
for caution in using muscle-scar patterns as diag- 
nostic at the generic level in “transitional” hemi- 
cytherids. 
The use of the term ‘divided’ to describe a 

muscle scar is ambiguous. It is difficult to sepa- 
rate single, original adductor scars divided 
because of evolutionary, ecophenotypic or func- 
tional trends from separate scars fused. It is 
equally difficult to specify separate adductor 
scars even if closely associated. Divisions 
between components associated laterally are usu- 
ally regarded as dividing a single scar, whereas 
divisions between components closely associat- 
ed vertically are not. It is not clear from the lit- 
erature whether the adductor muscle attachment 
points reflect the separation of fibres into clusters 
or not but these muscles tend to be separated ver- 
tically rather horizontally. In ‘H’ .lungulata, divi- 
sion of the closely associated scars is vertical so 
that it would be generally regarded that the 
species had four adductor scars, the ventral two 
very closely associated or fused. Variation occurs 
intraspecifically at one location, as well as 
between locations. 

Bradleya lungalata McKenzie et al., 1991 and 
‘Bradleya’ lungulata McKenzie et al., 1993 can- 
not belong to Bradleya because of their distinct 
cauda, flat-surfaced muri, radiate reticulation pat- 
tern, relatively small reticules and smooth sub- 
central tubercle, none of which fits Benson’s 

(1972) diagnosis of Bradleyinae. Consequently, 
this species should be re-assigned to Hermanites 

s.l. 

Bradleyinae Benson 1972 

Spinobradleya McKenzie, Reyment and 
Reyment, 1991 

Spinobradleya nodosa sp. nov. 

РІ. 8 figs 3, 4, 5, 6 

Holotype. ММУ P123252 — Clifton Bank — Pl. 8 fig. 3, 

Paratypes. NMV P123253, P123254 (Not figured); P134975 
— PI. 8 fig, 4; P134976 — PI. 8 fig. 5; P134977 — PI. 8 fig. 
6. 
Dimensions. Holotype LV: L=0.83; H-0.45 Paratype 

(P123253) RV: L=0.81; H=0.43. Paratype (P123254) LV, 
instar: L=0.63; H=0.36. 
Material. 337 specimens, Hentys on Grange Burn, and 

Clifton Bank on Muddy Creek, near Hamilton, Muddy Creek 
Marl, early Middle Miocene. 

Diagnosis. Subrectangular Spinobradleya with 
strongly developed blade-like dorsal and ventral 
ridges; finely divided reticulation with nodes 
developed at intersections of ridges; reticulation 
and nodes covering subcentral tubercle. 

Description. Valves subrectangular, with dorsal 
and ventral margins parallel; anterior broadly 
rounded; posterior with small caudal process in 
ventral half; posterodorsal margin slightly con- 
cave. Dorsal margin in lateral view broken by 
division into 2 blade-like ridges. Ventral ridge 
developed posteriorly into alar process terminat- 
ing in small node. 
Ornamentation a small-meshed reticulation, 

with nodes at intersections. (Great intraspecific 
variation in the development of these nodes.) 
Reticulation and nodes continue over prominent 
subcentral tubercle. Anterior margin with ridge- 
like flange bearing small denticulations. Orna- 
mentation developed on venter, and bounded by 
ridges and margins of alar process. 
Muscle scars — 2 subcircular frontal scars, 

dorsal smaller; 4 adductor scars, dorsal ovate, 
remaining 3 elongate; ventromedian and ventral 
scars closely associated, but separate. Normal 
pores clearly visible on interior of valve (type 
unknown) — equally spaced and related to retic- 
ulation mesh. Line of concrescence and inner 
margin coincident. RPCs on anterior margin but 
not clearly visible. 
Hinge strongly holamphidont, with anterior 

tooth in КУ stepped. Median bar finely crenu- 
late. Sexual dimorphism — males longer and less 
high than females. Juveniles develop spiny nodes 
before the reticulation mesh. 

Etymology. Referring to the nodes on the muri 
of the reticulation. 



20 JOHN V. NEIL 

Remarks. The development of nodes in the orna- 
mentation and the muscle scar pattern are char- 
acteristic of this genus. Spinobradleya nodosa 
ditfers from the type species 5. acantha McKen- 
zie et al., 1991 with its interspine reticulation 
rather than separate spines; its more strongly 
developed subcentral tubercle and the absence of 
dorsal spines. It is more similar to S. echinata 
McKenzie et al., 1993 which has interspine retic- 
ulation but differs in not having the posterior flat- 
tening. S. nodosa is not placed in Jugosocythereis 
Puri 1957 in spite of the reticulation and nodes 
being noticeably developed on the subcentral 
tubercle. There is no development of longitudi- 
nal ridges or of the ‘bridge’ structure regarded as 
phylogenetically significant in Jugosocythereis 
by Benson (1972). The ridges on the subcentral 
tubercle which McKenzie (pers. comm. 1986) 
and Holden (1967) regarded as diagnostic of 
Jugosocythereis are not mentioned in the origi- 
nal diagnosis, but implied in the name from the 
Latin jugum = a yoke or ridge. Such ridges also 
occur in Tenedocythere Sissingh, 1972. 

Bradleya Hornibrook, 1952 s.s. 

Remarks. The original generic concept of Horni- 
brook was too broadly based to remain 
untouched. Subsequent refinement, particularly 
by Benson (1972), has enabled taxonomists to 
discriminate among this range of deep- and shal- 
low-water hemicytherids and to establish species 
with important distinctive phylogenetic and/or 
palaeoecologic characteristics (Whatley et. al., 
1983, 1984). As a result, the generic concept of 
Bradleya is now more precise than in many other 
Tertiary hemicytherid and trachyleberid genera. 
Bradleya species form a small consistent element 
in the fauna of the Muddy Creek Marl and this 
enables comparisons to be made both with south- 
eastern Australia and more widely. 

Bradleya (Bradleya) praemackenziei Whatley 
and Downing, 1983 

РІ. 8 figs 7, 9; PI. 13 fig. 2 

Bradleya praemckenziei Whatley and Downing, 1983: 
381, pl. 7 figs 7-9. — Warne, 1987: 443. 

Bradleya morningtonensis McKenzie and Peypouquet, 
1984: 301. 

Figured Specimens. NMV P123369 — PI. 8 fig. 7; P134979 
— PI. 8 fig. 9; P134993 — PI, 13 fig. 2. 
Dimensions. (P123369) LV L=0.80; H=0.43, 
Material. 10 specimens. Muddy Creek at Clifton Bank and 
Hentys near Hamilton. B. (B.) praemackenziei also occurs in 
Fyansford Clay, the Sherwood Marl (M. T. Warne, pers. 
comm., 1985) and the Balcombe Clay (McKenzie and Pey- 
pouquet, 1984); in the Gellibrand Marl at Native Hut Creek. 

and Warrambine Creek in the Leigh R. area; in the Wuk Wuk 
Marls, Gippsland (characterised by a continuous median 
ridge) and in the Morgan Limestone at Blanchetown, SA 
(own collections). A related, and possibly ancestral form 
occurs in the Late Eocene Blanche Point Formation Perkana 
Member as defined in Lindsay (1985). A distinctive species 
in the older Tuketja Member of the same formation shows 
sufficient morphological similarities to B, (B.) praemacken- 
ziei and the related form in the Perkana Member referred to 
above to be investigated as part of the phylogeny of south- 
eastern Australian bradleyines (McKenzie et al., 1991). 
Muddy Creek Marl, early Middle Miocene for the Hamilton 
specimens. Approximately the same age for those from the 
Fyansford Formation (Balcombe Clay), the Sherwood Marl 
and the Wuk Wuk Marls. Those from the Morgan Limestone 
may be younger. 

Remarks. It is clear from Whatley and Down- 
ing’s (1983) and McKenzie and Peypouguet's 
(1984) figures that their specimens are conspe- 
cific — they are from virtually the same locality 
and horizon. 
Whatley and Downing (1983) found this 

species to be a substantial element in the Bal- 
combian fauna from Fossil Beach, Mornington 
(30 individuals — 7% of total assemblage). In a 
smaller sample, McKenzie and Peypouquet 
(1984) stopped their count at 50 individuals — 
15% of the assemblage. In the Muddy Creek 
Marl, Bradleya species contribute a much lower 
proportion, B. (B.) praemackenziei having only 
12 confirmed specimens (0.1%). With two other 
species Bradleya contibutes only 40 specimens 
(0.4%). A feature of the specimens from Muddy 
Creek is the development of the posterior end of 
the ventral ridge into a flattened, spine-like 
process. The eye tubercle is well-developed as 
would be expected in a relatively shallow water 
form. 
Some of the better preserved specimens show 

aggradation (sensu McKenzie and Peypouquet, 
1984) but it is difficult to draw palaeoecological 
inferences from this because of the small number 
of specimens in the Hamilton sample and the dif- 
ficulty of discriminating between partially 
aggraded specimens subject to abrasion in the 
post-depositional environment (possibly even 
remanie specimens) and those not showing 
aggradation per se. 
Some specimens, only tentatively assigned to 

this species, have the eye tubercle lower than the 
dorsal margin in lateral view, with a narrow ridge 
above the tubercle. These also show an enlarge- 
ment of alternate denticulations alon g the anteri- 
or margin into short spines. This may be more 
widespread but cannot be detected in the more 
abraded specimens. The dorsum of these speci- 
mens is often very discontinuous in lateral view. 
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АП of these points indicate intraspecific varia- 
tion only. 

Bradleya (Bradleya) sp. cf. B. kincaidiana 
(Chapman) 

РІ. 8 figs 8, 10 
Cythere kincaidiana Chapman, 1926: 132-133, pl. 10 

figs 1а-с. 

Figured Specimens. ММУ P123370 — PI. 8 fig. 10; P134978 
— PI. 8 fig 8. 

Dimensions. (P123370) RV: L=0.84; H=0.43. 

Material. 21 specimens, Hentys and Clifton Bank, on Grange 
Burn and Muddy Creek, Muddy Creek Marl, early Middle 
Miocene. 

Brief description. Caudate species with clearly- 
defined dorsal ridge sweeping below small eye 
tubercle in anterior, and separate from, but par- 
alleled by, ridge beginning at eye tubercle and 
continuous with strongly developed narrow ven- 
tral ridge. These ridges have a finely 
punctate/reticulate surface (РІ. 13 fig. 2). Poste- 
rior termination of ventral ridge a flattened spine. 
This characteristic spine develops to varying 
degrees in this species, and also in B. (B.) 
praemackenziei and is most prominently devel- 
oped in some specimens of Bradleya (B.) sp. A 
(see below). Hence it should not be regarded as 
diagnostic at the species level. Ventral adductor 
scar apparently divided, but difficult to determine 
with certainty. 

Remarks. The species is referred to Cythere kin- 
caidiana Chapman, 1926 but with reservations 
because of the paucity of the material. The most 
notable feature of Chapman s species is the pos- 
terodorsal spine. This is missing from these spec- 
imens so it is appropriate to compare them with 
В. (B.) kincaidiana which they resemble in many 
other respects, rather than to regard them as con- 

specific, even though there is interspecific (and 
intraspecific) variability of the posteroventral 
spine. These specimens differ from Bradleya reg- 
ularis McKenzie et al., 1991 in the undulating 
sweeps of the dorsal and ventral ridges, though 
the poor preservation of the latter species makes 
comparison difficult. They differ from Bradleya 
dickbensoni McKenzie et al., 1991 in their more 
caudate shape and smaller reticulation pattern. 
The absence of a central longitudinal ridge dis- 
tinguishes them from Quasibradleya species. 

?Bradleya (Bradleya) sp. A 

РІ. 9 fig. 1 

Figured Specimen. ММУ P123255 — PI. 9 fig. 1. 
Dimensions. RV: L=0.70; H=0.41. 

Material. 7 specimens, Hentys and Clifton Bank, near Hamil- 
ton, Muddy Creek Marl, early Middle Miocene. 

Brief description. Differing from B. (B.) sp. cf. B. 
(B.) kincaidiana in shape of valves in lateral 
view, which is closer to that of B. (B.) 
praemackenziei. Differ from latter species in 
presence of a median ridge in reticulation pat- 
tern. This pattern has a longitudinal trend in the 
dorsal half of the valve. The posteroventral ter- 
mination of the ventral ridge is much less promi- 
nent than in either of the preceding species. The 
material is too limited for the erection of a new 
species, and the presence of a median ridge 
makes assignment to the subgenus Bradleya ten- 
tative, 

Bradleya (Quasibradleya) Benson, 1972 

Bradleya (Quasibradleya) pyxos sp. nov. 

PI. 9 figs 2, 3; PL. 13 fig.3; Pl. 14 fig. 8 

Quasibradleya sp. — McKenzie, 1979: 91-92, pl. 2 figs 
6,7. 

Holotype. ММУ P123257 — Clifton Bank — Pl. 9 fig. 2, PI. 
14 fig. 8. 
Paratypes. ММУ P123256, Р123258 (Not figured); P134980 
— РІ. 9 fig. 3, PL. 13 fig. 3. 
Dimensions. Holotype RV, male: L=0.76; H=0.36. Paratype 

(P123256) LV, male: L=0.73; H=0.38. Paratype (P123258) 
LV, female: L=0.77; H=0.42. 

Material. 98 specimens, Clifton Bank and Hentys, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. (The 

occurrence in borehole WLG38 in the South Australian 
Willunga Embayment recorded by McKenzie [1979] is from 
Early Miocene, N6.) 

Diagnosis. Subrectangular Quasibradleya with 
well-developed ventral ridge, strongly developed 
anterior ridge linking with median ridge, anteri- 
or to subcentral tubercle, but does not continue 
towards the posterior. 

Description. Valve subrectangular in lateral 
view. Anterior broadly and evenly rounded. Dor- 
sal and ventral margins subparallel. Dorsum 
slightly convex in anterior half, ventral margin 
slightly convex overall. Posterior with small, 
rounded caudal process in ventral half, smooth- 
ly continuous with straight margin from pos- 
terodorsal angle. Caudal process more pro- 
nounced and angular in juvenile specimens, 
Lateral margins unbroken by projection of orna- 
ment or ridge. 
Ornamentation of lateral surface of valves a 

complex reticulate pattern, with tendency to lon- 
gitudinal rows of fossae. Strong, rounded anteri- 
or marginal ridge. Strong ventral ridge parallel to 
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ventral margin, thinner than anterior ridge, and 
more strongly developed in stratigraphically 
younger specimens. Valves strongly inflated 
except posteriorly — caudal area compressed. 
Well-defined median ridge linking anterior ridge 
with subcentral tubercle, but not continuing 
beyond. Dorsal ridge in anterior half of valve a 
continuation of rounded anterior ridge. From eye- 
tubercle to posterodorsal angle, dorsal ridge 
developed from reticulation immediately below 
eye-tubercle sinus, sweeping upward to form dor- 
sal margin in posterior half of valve. 

Greatest height through anterodorsal angle to 
ventral margin. Greatest length medially. Great- 
est width medially through subcentral tubercle. 
Inner lamella very broad anteriorly, with numer- 
ous straight unbranched RPCs. No vestibules. 
Normal pores not observed. 

Hinge strongly holamphidont, with median bar 
and groove smooth. Muscle scar pattern — 2 sub- 
circular frontal scars aligned obliquely to long 
axis of valve; 4 adductors in semicircular arc con- 
cave to anterior. Dorsal adductor large, kidney- 
shaped; dorsomedian adductor small; ventrome- 
dian adductor clearly divided; ventral adductor 

small (РІ, 14 fig. 8). Eye tubercle just below 
anterodorsal angle — variably preserved in the 
material available for study. No LV/RV overlap. 

Sexual dimorphism not established. Later 
instars with more prominent caudal process and 
greater angularity in ridge pattern. 

Affinities. McKenzie (1979) briefly referred to a 
Quasibradleya species from borehole WLG38 at 
depth 76,5 m conspecific with О. pyxos. Warne 
(1987) listed two Quasibradleya species from the 
Melbourne Trough. Of Hornibrook’s bradleyine 
species (1952), B. cunazea and B. dictyon come 
closest morphologically to B. (Q.) pyxos but their 
reticulation patterns are quite different. Quasi- 
bradleya janjukiana McKenzie et al., 1991 is less 
caudate and quadrate in shape than Bradleya 
(Quasibradleya) pyxos. Quasibradleya momitea 
McKenzie et al., 1993 has a subrounded posteri- 
or, and a different reticulation pattern from this 
species. 

Etymology. From the Greek pyxos, a box. 

Remarks. This species is placed in Benson’s sub- 
genus Quasibradleya even though the diagnostic 
median ridge does not continue from the anteri- 
or beyond the subcentral tubercle. Benson’s illus- 
trated species (B. (Q.) dictyonites, B. (Q.) prod- 
ictyonites and B. (Q.) paradictyonites) are all 
noticeably more elongate than Bradleya s.s. The 

elongate B. (Q.) pyxos shares this characteristic, 
which, taken together with its partial median 
ridge, warrants placement in the subgenus Qua- 
sibradleya. 

Quadracythere Hornibrook, 1952 

Subgenus Quadracythere Hornibrook, 1952 

Quadracythere (Quadracythere) spica Holden 

РІ. 9 figs 4, 5, 6 

Quadracythere spica Holden, 1976: F24, PI.5 figs 22, 25. 

Figured Specimens. ММУ P134981 — PI. 9 fig. 4; P123263 
— РІ. 9 fig. 5; P134982 — Pl, 9 fig. 6; P123262, P123264 
(Not figured). 

Dimensions. (P123262) LV: L=0.83; H=0.50. (P123263) RV: 
L=0.84; H=0.48. (P123264) LV, instar: L=0.63; H=0.38. 
Material. 957 specimens, Hentys and Clifton Bank, Muddy 
Creek Marl, early Middle Miocene. 

Remarks. Holden (1976) tentatively linked his 
three species of Quadracythere from the Mid- 
way Island drillholes into an evolutionary 
sequence, beginning with Q. (Q.) spica, contin- 
uing with Q. aequabilis Holden, 1976 and end- 
ing with Q. trijugis Holden, 1976. He also sug- 
gested that marked variation in the posteroventral 
and posterodorsal tubercles is an ecophenotypic 
response (Holden, 1976: F24). Specimens of Q. 
(Q.) spica from the Muddy Creek Marl show evi- 
dence of these variations, but all are sufficiently 
similar to be one species. A range of instars from 
A6 to A8 are present with adult forms. Q. (Q.) 
spica is the most abundant species overall being 
the most abundant at Clifton Bank and the sec- 
ond most abundant at Hentys. It resembles Horni- 
brook’s New Zealand Quadracythere species and 
is closest to Q. mediaruga Hornibrook, 1952, dif- 
fering in the absence of the median ridge. The 
age of the Midway Island specimens is given as 
Lower Miocene, allowing time for probable 
migration westwards across the Pacific. Quadra- 
cythere singletoni McKenzie et al., 1991 lacks 
the longitudinal development of ribs and the 
prominent posterodorsal ‘ear’ characteristic of 
Q. (Q.) spica. 

Hornibrookellina subgen. noy. 

Type species. Hornibrookellina hentyensis sp. 
nov. 

Diagnosis. Quadracythere with subrectangular 
valves in lateral view; posterodorsal margin not 
markedly caudate; shell surface strongly reticu- 
late with no median ridge, but dorsal and ventral 
ribs developed to a greater or lesser extent, 
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Muscle scar pattern variable, but upper adductor 
scars undivided, and 2 frontal scars subcircular in 
form. 

Remarks. This subgenus has been erected 
because of disparities between Hornibrookella 
(sensu Al-Furaih, 1977) and Quadracythere 
(Hornibrookella) Moos, 1965 s.s. The latter was 
erected on the basis of differences of the LV, 
hinge features and muscle scars from the origi- 
nal genus. Quadracythere s.s. has been used less 
than it might had not Hornibrook’s (1952) inclu- 
sion of 11 rather widely different species extend- 
ed its variability beyond present taxonomic 
acceptability. Material of Quadracythere s.s. in 
this fauna provides scope for a resolution of the 
problems associated with diagnosis and place- 
ment of Hornibrookella and other quadracytherid 
species which do not fit readily into the existing 
taxonomy. 
The subgenus Q. (Hornibrookella) was erect- 

ed to include distinctly quadracytherid species, 
including Q. anna (Lienenklaus, 1894) as type 
species. Subsequently Al-Furaih (1975, 1977) 
rejected Moos’s diagnostic muscle scar features 
because he was able to show that intraspecific 
(and even RV and LV) variation occurred. 
Instead, Al-Furaih (1977) elevated Horni- 
brookella to genus level with a diagnosis 
focussed on shape, ridge and reticulation pattern, 
eye- and subcentral-tubercles and hinge. The last 
three characteristics are not diagnostic but are 
shared with Quadracythere s.s. To establish a 
genus (as distinct from a subgenus) on the basis 
of valve shape and a single characteristic of the 
reticulation pattern is debatable. 

Furthermore, Al-Furaih’s concept of Horni- 
brookella, thus defined, does not clearly accom- 
modate its type species which has a definite pos- 
terodorsal extension with evidence of relatively 
large denticulate projections. In fact, all the 
species figured by Moos (1965) — Q. (H.) anna, 
Q. (H.) macropora gamma, and Q. (H.) 

vahrenkampi — share this shape, whereas the 

species figured by Al-Furaih (1975, 1977, 1980) 
and by Siddiqui (1971) have a less well-defined 
posterodorsal extension. If one were to look for 

confirmation of Al-Furaih’s concept of Horni- 
brookella in eye- and subcentral-tubercles and 

hinge, one would find it difficult to differentiate 

between Hornibrookella and Quadracythere s.s. 

It is clear that Moos’s (1965) subgenus Q. 

(Hornibrookella) and Al-Furaih’s (1977) con- 

cept of it differ, if not on muscle scar patterns, 

then on shape, since species of the latter are 

longer and less high than the characteristic 

quadracytherid. Both Al-Furaih and Siddiqui 
failed to describe muscle scar patterns of the 
species they included in Hornibrookella because 
of poor preservation or because they made only 
general statements (Al-Furaih, 1983). However, 
because the material fits Al-Furaih’s group and 
because its muscle scar pattern is distinct from 
those of the Moos group and is consistent in 
occurrence, a separate subgenus can be erected 
for them. This leaves Q. (Hornibrookella) as 
originally diagnosed by Moos (1965) for at least 
Q. (H.) anna (Lienenklaus, 1894) (type species), 
Q. (H.) macropora macropora (Bosquet 1894), 
О. (H.) macropora gamma Moos, 1965 and О. 
(H.) vahrenkampi Moos, 1965. 
The following species are referred to the new 

subgenus: 
Q. (Hornibrookellina) cyclifossata, Q. (H.) 

cyclopea, Q. (H.) cuspidata, Q. (H.) divergens, 
О, (H.) epicelis, О. (H.) posterisella (All Al- 
Furaih, 1977); 

О. (Hornibrookellina) abdulrazzaqi Al-Furaih, 

1983; 
Q. (Hornibrookellina) platybomus, Q. (H.) 

directa, О. (H.) subquadra, sp. A. (All Siddiqui, 
1971); and 

Q. (Hornibrookellina) hentyensis sp. nov. 
The other species listed by Siddiqui Q. (Horni- 

brookella) arcana (Lubimova and Guha, 1960) is 
retained in the Moos subgenus because of its 
shape. Hornibrookella (?) currimundria McKen- 
zie et al., 1993 is also retained in Hornibrookel- 
la because its shape and reticulation are allied to 
those of the type species. 

Quadracythere (Hornibrookellina) hentyensis 
sp. nov. 

Pl. 9 figs 7, 8, 10; PI. 10 fig. 1; Pl. 13 fig. 4; PI. 
14 fig. 9 

Holotype. ММУ P123260 — Hentys — РІ. 9 fig. 7, Pl. 14 fig. 
9, 
Paratypes. NMV P123259 — PI. 9 fig. 10; P134983 — PI. 9 
fig. 8; P134985 — PI. 10 fig. 1, Pl. 13 fig. 4; P123261 (Not 
figured). 
Dimensions. Holotype LV: L=0.95; H=0.53. Paratype 
(P123259) LV: L=0.90; H=0.48. (P123261) Paratype RV, 

instar: L=0.73; H=0.40. 
Material. 185 specimens, Hentys on Grange Burn, at Yule- 
cart, near Hamilton, Muddy Creek Marl, early Middle 

Miocene. 

Diagnosis. Thick-shelled subrectangular О. 
(Hornibrookellina) having subpolygonal semi- 
regular reticulation with narrow muri covering 
lateral surface of valves. Large depression pos- 
terior to the eye tubercle. 
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Description. Valves subrectangular in lateral 
view, with dorsal and ventral margins virtually 
parallel. Dorsal margin in LV straight; in RV 
with slight anterodorsal hinge-ear (van Mork- 
hoven, 1962). Anterior broadly rounded, with 
narrow flange. Posterior margin with weakly 
developed caudal process, more evident in LV 
than RV. Anterior and posterior cardinal angles 
rounded. Carapace inflated posteriorly in dorsal 
and ventral views. No marginal denticulations. 
Ornament a cellular reticulation of subpolyg- 

onal, flat-surfaced narrow muri defining deep 
fossae. Dorsal ridge less prominent than ventral 
ridge. Ventral ridge marked posteriorly by nar- 
row rib, Subcentral tubercle covered by reticula- 
tion pattern. Little suggestion of longitudinal or 
lateral ridges. Fossae posterior to eye-tubercle 
fused into large depression. In ventral view, cel- 
lular pattern of reticulation well-developed. 

Inner lamella moderately broad in anterior and 
posteroventral sections. No vestibules. Numer- 
ous simple, unbranched RPCs, concentrated in 
anterior and posteroventral sections. Hinge 
strongly holamphidont, with smooth anterior and 
posterior teeth in RV; median element crenulate, 
with anterior end having a large, rounded tooth 
in LV, and with posterior end of median element 
flared into small rounded lobe. Normal pores not 
identifiable on exterior surface because of adher- 
ent matrix. 

Muscle scars a subvertical row of 4 undivided 
adductors; 2 subcircular or slightly elongate 
frontal scars, and 2 small mandibular scars. Dor- 
sal and dorsomedian adductor scars elongate; 
ventral and ventromedian adductor scars com- 
pressed, giving the appearance of a single, but 
divided, larger scar. (Pl. 14 fig. 9 and discussion 
above). Eye tubercle distinct and rounded. No 
conspicuous overlap of valves; line of valve clo- 
sure in dorsal view straight. Sexual dimorphism 
evident — males longer and less high than 
females. Specimens of the 7th and 8th instars 
occur with adults. No distinctive juvenile fea- 
tures. 

Affinities. Alocopocythere Siddiqui, 1971 and 
Omaniella Zawawi, 1985 nomen nudum share 
some characteristics with this subgenus, but the 
single v- or j-shaped frontal scar removes them 
from Hemicytheridae using conservative criteri- 
on. Howe and McKenzie (1989) suggested that 
Alocopocythere, which has been reassigned from 
Echinocytherideinae to Cytherettidae, may be 
transitional to some Neocytheretta. It seems like- 
ly, however, that Quadracythere (Hornibrookel- 
la) Moos, 1965, Q. (Hornibrookellina) subgen. 

nov., and Omaniella nomen nudum are transi- 
tional forms with shared morphology. Further 
investigations of the phylogeny of Quadra- 
cythere s.s., its subgenera, and these other gen- 
era will be necessary to distinguish clearly 
between them. 
Of the 18 species of Q. (Hornibrookella) and 

Q. (Hornibrookellina) described and figured up 
to 1989, only Q. (Hornibrookella) macropora 
(Bosquet, 1984) ranges above the Oligocene. 
Most are confined to the Palaeogene. In terms of 
valve shape in lateral view and general pattern 
of ornamentation, Q. (Hornibrookellina) hen- 
tyensis sp. nov. comes closest to O. (H.) pos- 
terisella (Al-Furaih, 1977) from which it differs 
in having a much less pronounced cardinal angle 
and a reticulation pattern which does not extend 
to the posteroventral margin. Q. (H.) hentyensis 
sp. nov. resembles through its cellular ornamen- 
tation the seven species described by Al-Furaih 
(1977, 1983) and Q. (H.) sp. A of Siddiqui (1971) 
but differs in valve shape, in details of ornamen- 

tation, and in having undivided adductor muscle 
scars and distinctive frontal scars. 
Moos (1965), in diagnosing the subgenus Q. 

(Hornibrookella), and Al-Furaih (1975), in 
redescribing the type species Q. (H.) anna, drew 
attention to the variable muscle scar pattern, even 
within one species, so that it is unwise to use it 
as a diagnostic feature unless its consistency can 
be established with a hypodigm (Simpson, 1940) 
of at least 20 specimens. In the case of Q. (H.) 
hentyensis sp. nov. no such variation was evident 
in a hypodigm of 24 adult specimens (in the orig- 
inal collection — 20 more specimens added since 
then), or in a possibly conspecific population 
from the Wuk Wuk Marl of Gippsland (own 
unpublished data). To establish the phylogenet- 
ic relationships of these species, and of the gen- 
era and subgenera Quadracythere $.s., Q. (Horni- 
brookella), Q. (Hornibrookellina) and Omaniella 
nomen nudum, it is likely that classification by 
ornamentation pattern proposed by Liebau 
(1971) and Neale (1975) with modifications sug- 
gested by Al-Furaih (1977) will be valuable. 

Etymology. From the locality *Hentys' on Grange 
Burn, near Hamilton. 

Remarks. This is the first record of the subgenus 
Q. (Hornibrookellina) in Australia. An unde- 
scribed species of the related subgenus [?Q. 
(Hornibrookella)] of Janjukian age, from Castle 
Cove (Upper Glen Aire Clays) also exists 
(McKenzie, 1985, pers. comm.). Similar forms 
(Hornibrookella sp. | Warne, 1987 and Horni- 
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brookella sp. 2 Warne, 1987) also occur in the 
Melbourne Trough in the Fyansford Clay at the 
Batesford Quarry, a formation of equivalent age 
to the Muddy Creek Marl. McKenzie et al., 
(1991) described and figured three species of 
Hornibrookella. Of these, H. flexicostata is dealt 
with under Chapmanella gen. nov. below; H. 
aggradata is not a Hornibrookellina because of 
its arched dorsum, caudate posterior and thick- 
ened ribs and Hornibrookella sp. (McKenzie et 
al., 1991: Pl. 6 fig. 7, Pl. 10 fig. 15) is possibly a 
Hornibrookellina, which differs from H. hen- 
tyensis in its anterior ‘hinge ear’ and its caudate 
posterior, especially marked in the specimen fig- 
ured in Pl. 10 fig. 15. 

Q. (Hornibrookellina) hentyensis sp. nov. 
occurs only at Hentys on Grange Burn and is not 
found in any of the samples from Clifton Bank. 
The species is part of the biocoenose, as juve- 
niles of at least three instars occur with the adults. 
The juveniles tend to be a little less rectangular 
and more tapered posteriorly. Whatley and 
Downing (1983) did not record Quadracythere 
5.5. or its subgenera from their Balcombian local- 
ity, probably because deeper water conditions 
prevailed, as indicated by a fauna in which Krithe 
nitida was the most abundant species. Q. (Horni- 
brookellina) cf. hentyensis was also recorded 
from the Wuk Wuk Marl on the Mitchell River, 
Gippsland (Neil, 1985; unpublished data — 
Geol. Surv. Vic. Locality No. GSV-F31). 

Urocythereidinae Hartmann and Puri, 1974 

Ambostracon Hazel, 1962 

‘Ambostracon’ recta sp. nov. 

PI. 5 figs 7, 8, 9, 10; text-fig. 3 

Holotype. ММУ P123270 — Clifton Bank — PL. 5 fig. 10, 

text-fig. 3. 
Paratypes. NMV P123271 — PI. 5 fig. 9; P134962 — PI. 5 

fig. 7; P134963 — PI. 5 fig. 8. 
Dimensions. Holotype LV: L=0.54; H=0.28. Paratype 

(P123271) RV: L=0.52; Н-0,29, 
Material. 89 specimens, Clifton Bank only, (not present at 
Hentys), Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Small, subquadrate Ambostracon-like 
species with noded dorsal ridge having promi- 
nent posterodorsal termination. 

Description. Valves subquadrate in outline; 
slightly tapered. Anterior broadly rounded; dor- 
sal margin with anterodorsal hinge ear, and 
slightly arched in RV; dorsal margin of LV with 
greatest height at anterodorsal cardinal angle; 
ridged section of valve surface projects pos- 

terodorsally as slight arch beyond otherwise 
straight line of margin. Posterior marked by sub- 
acuminate cauda in ventral half. Ventral margin 
almost straight. Ornamentation — noded rib 
oblique to dorsal margin from below eye tuber- 
cle to posterodorsal angle; narrow anterior ridge; 
concentric noded anterior and anteroventral rib; 
discontinuous noded ventral rib; sharply-edged 
wedge-shaped termination to posterodorsal lat- 
eral surface. Subcentral tubercle not strongly 
developed. Eye spots below anterodorsal angle of 
valve. Margins without denticulations except for 
2 small denticles on posteroventral margin. 
Hinge strongly holamphidont. LV median bar 

slightly crenulate on margin. Teeth on RV 
smooth. Posterior tooth and socket at pos- 
terodorsal angle and extended linearly around 
that angle. Muscle scar pattern of 3 frontal scars, 
1 small and anterior to 2 larger ones; adductor 
scars subdivided in a distinctive array (text-fig. 
3). Inner lamella moderately broad anteriorly; 
narrower posteroventrally. RPCs numerous, sim- 
ple and straight. Normal pores not observed. 

Etymology. From the L. rectus, right, perpendic- 
ular to the base, straight — a reference to the 
unusually quadrate appearance of this species. 

Remarks. The species is only tentatively assigned 
to Ambostracon because of the absence of ribbed, 
reticulated ornamentation. McKenzie (1967) 
referred to Ambostracon species as “character- 
ized externally by an ornament of heavy ribs and 
intermediate reticulations". However, its muscle 
scars, eye spot and hingement fall within the 
genus. It differs from A. pumila (Brady, 1866) in 
its more elongate shape and absence of orna- 
mentation referred to above. Some figured 
species of Ambostracon (A. ? fredbrooki Milhau, 
1993; A. cf. A. pumila (Brady, 1866) in Swanson 
(1979) show little of the pattern of ornamenta- 
tion referred to in Hazel's (1962) diagnosis but I 
stress its significance by only tentatively referring 
this relatively unornamented species to the genus. 
I agree with Dingle (1992), who regarded 
Ambostracon as a senior synonym of Patagona- 
cythere Hartmann, 1962, some characteristics of 
which are shared by “А.” recta. The absence of 
the diagnostic areas of attachment of the inner 
lamella (‘pillar structures’) rules out assignment 
of ‘A.’ recta to Caudites. 

Chapmanella gen. nov. 

Type species, Cythere flexicostata Chapman, 
1914. 

Diagnosis. Urocythereinid usually with 3 frontal 
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scars; a thick, rounded, marginal anterior ridge; 
ornamentation of longitudinal, celated, coarse 
ribs, and distinct caudal process in ventral half 
of the posterior. 

Etymology. For Frederick Chapman who 
described the type species. 

Remarks. Chapmanella shares some characteris- 
tics with Urocythereis Ruggieri, 1950, namely 
its muscle scar pattern, heavily calcified valves 
and strong and celated pattern of ornamentation. 
However, it differs in its longitudinal ribbing and 
its more distinct cauda. 

Chapmanella flexicostata (Chapman, 1914) 

РІ. 10 figs 2, 3, 4, 5, 6, 7, 8; PI. 13 figs 5, 6 

Cythere flexicostata Chapman, 1914: 35—36, pl. 7 figs 
14a, 145, — McKenzie, 1974: 160. 

(2Bradleyini) gen. C, flexicostata (Chapman). — Warne, 
1987: 443. 

Hornibrookella flexicostata, — McKenzie et al., 1991: 
159-160, pl. 10 fig. 11. 

Figured specimens. ММУ P123371 —PI, 10 бр. 7; P134986 
— PI. 10 fig. 2; P134987 — РІ. 10 fig. 3; P134988 — PI. 10 
fig. 4, Pl. 13 fig. 6; P134989 — PI. 10 fig, 5; P134990 — PI, 
10 fig, 6; P134991 — PI. 10 fig. 8; PI34994 — PI. 13 fig. 5. 
Nominate Specimens. ММУ Р123232; P123233; P123234. 
Dimensions. (P123371) Male LV instar: L=0.41; H=0.22. 

(P123232) RV: L=0.76; H=0.42. (P123233) LV: L=0.74; 
H=0.41. 

Material. 236 specimens, Clifton Bank and Hentys, Muddy 
Creek Marl, early Middle Miocene. Also recorded by 
McKenzie et al., 1991 from Late Oligocene to Middle 
Miocene, and by Warne, 1987, Early Middle to Late Miocene. 

Description. In lateral view, subquadrate valves, 
tapered posteriorly. Dorsal and ventral margins 
straight in LV; dorsal margin slightly convex in 
RV. (Some specimens show a slight ‘hinge-ear’ 
at the anterodorsal cardinal angle in LV.) Cara- 
pace blunt arrow shape in dorsal view. Blunt cau- 
dal process in ventral half of posterior, with 3 or 
4 short, peg-like spines. (Two rows of spines 
superimposed in some specimens.) Anterior 
broadly rounded, with greatest lateral extension 
in ventral half; numerous small denticulations — 
usually very abraded in the population studied. 
Anterior bounded by rounded, substantial ridge, 
continuous along ventral margin, but tapered off 
at anterodorsal angle. Dorsal and ventral ridges 
terminated posteriorly by blunt, rounded spines. 
(This condition may be due to abrasion in the 
Muddy Creek Marl specimens; Chapman’s holo- 
type is well-preserved.) Posterodorsal margin 
concave. 

Ornamentation a series of 6 or 7 distinct later- 

al ribs, more or less continuous from anterior to 
posterior; generally sinuous and flat-surfaced. 
(Specimens show a wide range of rib types from 
sharp-edged and narrow, through rounded, to 
broad and flat-surfaced — Pl. 13 figs 5, 6). Dor- 
sal ribs sharply angled below eye tubercle; ribs 
slightly subparallel from subcentral tubercle in 
posterior half of valve; rib pattern variable 
between specimens. Valve surface between ribs 
not visible because of adherent matrix. Short rib 
on venter not continuous with lateral ribs. Eye 
tubercle present in both valves; prominent, glassy 
and slightly below dorsal margin. 
Hinge strongly holamphidont; RV anterior 

tooth rounded; posterior tooth lobed; median bar 
smooth. LV socket deep and rounded. Inner mar- 
gin and line of concrescence coincident; fused 
zone broad anteriorly, less so posteriorly. RPCs 
numerous, simple and unbranched on anterior 
margin; less numerous on cauda and ventral mar- 
gin. Normal pores visible in valve interior; 
numerous and aligned in channels between ribs; 
not observed externally; type unknown. 

Muscle scars visible on subcentral tubercle 
externally (in some specimens). Internally, mus- 
cle scar pattern of 3 small, subcircular frontal 
scars in a triangular configuration; an oblique 
row of 4 adductors — dorsal subrounded, dorso- 
median clearly divided, ventromedian elongate, 
ventral ovate to subrounded. (Some intraspecif- 
ic variation occurs but the pattern described is by 
far the most common.) 

Sexual dimorphism not established with the 
specimens from any one sample; intraspecific 
variation in length/height ratios within the total 
population may be due to sexual dimorphs. Juve- 
niles — A7 and A8 instars; rib pattern estab- 
lished, but ribs fine and threadlike (PI. 13 fig. 6); 
normal pores more evident externally. Hinge 
merodont. 

Remarks, In view of the inadequacy of Chap- 
man’s description I give a full description includ- 
ing the muscle scar pattern which was not known 
to Chapman. 
The characteristics referred to above constitute 

a clearly differentiated set which cannot readily 
be incorporated in any other genus of the sub- 
family. If the celation of the ribbing (which is the 
most distinctive feature) is due to an ecological 
response a population without such celation may 
be discovered. In that event, Chapmanella might 
have to be synonymised with Urocythereis. 
McKenzie et al. (1991) figured a specimen (PI. 10 
fig. 11) which is yery similar to that figured in 
Pl. 10 fig. 7, and assigned it to Hornibrookella 
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without discussion. For the reasons set out above, 
their specimens would have to be included in the 
new genus Chapmanella. 

Hemicytheridae incertae sedis 

Neobuntonia Hartmann, 1981 

Emended diagnosis. In addition to the characters 
listed by Hartmann, a muscle scar pattern (РІ. 14 
fig. 5) of 4 adductors, subrounded or elongate; 
the central 2 adductors alongside each other, 
rather than in a subvertical alignment. Two sub- 
rounded frontal scars, the dorsal larger — verti- 
cally aligned. In some cases, dorsomedian adduc- 
tor elongate, ventromedian rounded, with 
alignment tending to oblique rather than hori- 
zontal. Juvenile forms show considerable varia- 
tion. 

Remarks. Since the muscle scars were not diag- 
nosed by Hartmann, conspecific Recent speci- 
mens from beach sand at Robe, SA, were exam- 
ined. Characteristic hemicytherid scars were 
found and they formed essentially the same pat- 
tern as in the fossil population from Hentys and 
Clifton Bank. By the criteria discussed in con- 
nection with ‘Hermanites’ lungulata (McKenzie 
et al., 1991) the two median scars would be clas- 
sified as a divided scar were it not for their sub- 
rounded, and hence quite separate, configuration. 
Consequently, Hartmann’s diagnosis has been 
amended to include the muscle scar pattern, and 
the genus is assigned to the tribe Hemicytherini. 

Neobuntonia batesfordiense (Chapman, 1910) 

Pl. 6 figs 2, 3, 4; Pl. 14 fig. 5 

Cytheropteron batesfordiense Chapman, 1910: 300-301, 
РІ. 2 figs 7a-c. — Chapman 1914: 45, Pl. 8 fig. 36. 

Cytheropteron batesfordiense var. aculeata Chapman, 

1914: 46, PI. 8 fig. 37. 
Neobuntonia siebertorum Hartmann, 1981: 115, text figs 

38—46, Pl. 8 figs 6-9. 

Figured Specimens. ММУ P123366 — РІ. 6 fig. 2, Pl. 14 fig. 
5; ММУ P123367 — PI. 6 fig. 3; P134964 — PI. 6 fig. 4. 
Dimensions. (P123366) RV: L=0.92; H=0.59 ; (P123367) 

RV L=0.90; H=0.60. 
Material. 130 specimens, Hentys and Clifton Bank, near 
Hamilton, Muddy Creek Marl, early Middle Miocene. 

Remarks. Examination of Chapman’s types of 
Cytheropteron batesfordiense Chapman, 1910 
and C. batesfordiense aculeata Chapman, 1914 
indicated that the subspecies is not warranted. 
Spines in some specimens is considered intraspe- 
cific variation. Examination of paratypes of 
Neobuntonia siebertorum Hartmann, 1981 found 

no major morphological differences between the 
specimens from the Miocene deposits and the 
Recent species. The only differences could be 
attributed to effects of differential preservation 
of the fossil specimens (e.g. foveolation of the 
surface was sometimes obscured). Consequent- 
ly, Hartmann’s species has been placed in syn- 
onymy with the Miocene species. The species is 
placed in Neobuntonia, although there are no 
records from the intervening period. 

Neobuntonia sp. indet. 

Pl. 6 fig. 5 

Figured Specimen. ММУ P123238 — Pl. 6 fig. 5. 

Dimensions. RV: L=0.90, H=0.58. 
Material. 1 specimen, Clifton Bank on Muddy Creek, Muddy 

Creek Marl, early Middle Miocene. 

Brief description. Neobuntonia somewhat more 
elongate than N. batesfordiense. Posterior acute- 
ly rounded without caudal process. No marginal 
denticulations. Surface clearly foveolate, as dis- 

tinct from fossil specimens of N. batesfordiense 
where foveolation is weak, and sometimes not 

evident in poorly preserved material. 

Notocarinovalva gen. nov. 

Type species. Notocarinovalva yulecartensis sp. 
nov. 

Other species. Neobuntonia airella McKenzie et 
al., 1991. 

Diagnosis. Carinate hemicytherid with marked 
posterodorsal cardinal angle, and flat venter. 

Etymology. Greek, notos, south, and Carinovalva. 

Remarks. The type species is similar in external 
appearance to the type species of Carinovalava 
Sissingh, 1973 (C. keiji [Sissingh, 1973]), hence 
the generic name Notocarinovalva. However, 
significant differences between Carinovalva and 
Notocarinovalva include frontal muscle scars and 
hinge structure and lead me to assign the genus 
to Hemicytheridae rather than to Trachyleberidi- 
dae in which Sissingh placed Carinovalva. The 
only other related species is N. airella (McKen- 
zie et al., 1991). 
Malz (1981a) suggested that the acceptance of 

a world-wide distribution of particular species 
and genera on the basis of external similarities is 
frequently in error, because separate evolutionary 
lines of development can be proved. It is possi- 
ble that the external similarities between Cari- 
novalva Sissingh and Notocarinovalva gen. nov. 
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Text-figure 3. 'Ambostracon' recta sp. nov. ММУ Р123270 RV int. and muscle scars. x 100 

may be due to convergent evolution, since the 
muscle scar patterns place the genera in different 
families. I believe that the external similarities 
of Notocarinovalva and Carinovalva, coupled 

with their basic difference in muscle scar pattern 
at the family level lend weight to this hypothesis. 

Notocarinovalva yulecartensis sp. nov. 

РІ. 6 figs 6, 7, 8 

Holotype. ММУ P123240 — Hentys — PI. 6 fig. 6. 
Paratypes. NMV P123239 — PI. 6 fig. 8; P123241 (Not fig- 

ured); P134965 — PI. 6 fig. 7. 

Dimensions. Holotype RV: L=0.71; H=0.39. Paratype 

(P123239) LV: L=0.71; H=0.39. Paratype (P123241) Cara- 
pace: L=0,73; H=0.43; W=0.45. 

Material. 73 specimens, Hentys and Clifton Bank (rare), near 

Hamilton, Muddy Creek Marl, early Middle Miocene. 

Diagnosis. Notocarinovalva with foveolate sur- 
face, small blunt ventral caudal process and small 
anterior vestibule. 

Description. Valves tending to hemi-elliptical in 
lateral view and subequal in size. Dorsal and ven- 
tral margins straight. Anterior broadly rounded. 
Posterior margin slightly concave, with ventral 
termination marked by slight, subrounded cau- 
dal extension in line with ventral margin, and 
bearing some small denticulations in well-pre- 
served specimens. Valves inflated ventrally in 
characteristic hemicytherid form, but bounded 
by rounded carinate ridge. Venter flat and broad 
with greatest width medially. Small anteroventral 
denticulations (visible only in well-preserved 
specimens). Small eye tubercle below valve mar- 
gin at anterodorsal angle. Surface of valves fove- 

olate in all but anterior and venter. Marginal retic- 
ulation ventrally and posteroventrally. No sub- 
central tubercle. Hinge strongly holamphidont in 
adult specimens; lophodont in juveniles. RV 
anterior tooth smooth; RV posterior tooth elon- 
gate; median element smooth. LV complemen- 

tary. 

Adductors a subvertical row of 4 individual 
scars — dorsomedian elongate; lower 2 scars 
closely associated. Two (or rarely 3) subcircular 
and subequal frontal scars. Muscle scars visible 
on exterior of valves. Small anterior vestibule. 
Fused zone relatively narrow. RPCs straight, 
unbranched and numerous only in anterior. Few 
thick, unbranched RPCs along ventral carina. 
Normal pores not observed. Sexual dimorphism 
not observed. 

Etymology. From Yulecart, the locality in which 
Hentys and Clifton Bank are situated. 

Affinities. Neobuntonia airella McKenzie et al., 
1991 is similar to Notocarinovalva yulecarten- 
sis gen. et sp. nov. and should be placed in Noto- 
carinovalva because it has both the marked pos- 
terodorsal cardinal angle and the flat venter 
diagnostic of the genus. N. airella, however, dif- 
fers from N. yulecartensis in its large shallow 
punctations, and its less elongate shape. 

Remarks. The main reason for placing Notocari- 
novalva in the Hemicytheridae is the double 
frontal scar. The holamphidont hinge, which 
lacks the special features in the hingement of 
Yajimaina, is similar to that of Carinovalva as 
figured in Sissingh (1973). See also comments 
on the genus. 
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Conclusion 

The ostracode faunas of which these species form 
a part are dominated by the hemicytherids, 
though there is also a substantial representation 
of xestoleberids, loxoconchids, cytherurids and 
bairdiids. The trachyleberids and bythocytherids 
form a smaller proportion of the total. The prime 
purpose of this monograph is taxonomic, since it 
is on the basis of an adequate taxonomy that stud- 
ies of palaeoecology and evolutionary develop- 
ment must be based. Other taxonomic papers are 
planned, to be followed by palaeoecological 
studies. 
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Plate captions 

The specimens are housed in the invertebrate 
palaeontology collections of the Museum of Vic- 
toria, and are identified by numbers prefixed by 
the letters NMV P. 
The following abbreviations are used: RV, 

right valve; LV, left valve; C, carapace; F, 
female; M, male; J, juvenile; ext., external; int., 
internal. Sample numbers for Clifton Bank are 
referred to in the introduction. *Hentys' is the 
locality name for the bulk sample from Grange 
Burn (Fig. 1). Localities for the specimens are 
given as either Clifton Bank or ‘Hentys’. The 
stratigraphic level of samples from Clifton Bank 
is given in Fig, 2, The Early - Middle Miocene 
boundary is between planktonic foraminiferal 
zones N8 and N9. In some cases, the stratigraphic 
level of specimens from the Clifton Bank sam- 
ples is not known. 

Magnifications are given for each photograph. 

Plate 1 

1. ?Trachyleberis robustus (Yassini and Jones, 
1987) RV ext. ММУ Р123216 Clifton Bank, 
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Sample 5 (Middle Miocene) x 65 
2. ?Trachyleberis robustus (Yassini and Jones, 
1987) RV ext. NMV P134937 Clifton Bank, 
Sample 8 (late Early Miocene) x 90 
3. ?Trachyleberis robustus (Yassini and Jones, 
1987) С dorsal NMV P134938 Clifton Bank, 
Sample unknown (Middle Miocene) x 60 
4. ?Actinocythereis sp. A LV ext. ММУ P123221 
Clifton Bank, Sample 3 (Middle Miocene) x 65 
5. ?Actinocythereis sp. А JRV ext. ММУ 
P134939 “Hentys” (early Middle Miocene) x 80 
6. Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) RV ext. ММУ P134939 ‘Hentys’ 
(early Middle Miocene) x 90 
7. Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) RV ext. ММУ P134940 Clifton 
Bank, Sample 10 (late Early Miocene) x 90 
8. Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) RV ext. ММУ P134941 *Hentys' 
(early Middle Miocene) x 90 
9. Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) LV ext. ММУ P123327 ‘Hentys’ 
(early Middle Miocene) x 90 
10. Cletocythereis sp. cf. C. rastromarginata 
(Brady, 1880) LV ext. NMV P134942 Clifton 
Bank, Sample 10 (late Early Miocene) x 90 

Plate 2 

1. Cletocythereis sp. cf. C. rastromarginata 
(Brady, 1880) C ventral NMV P134943 Clifton 
Bank, Sample 5 (Middle Miocene) x 90 
2. Cletocythereis sp. cf. C. rastromarginata 
(Brady, 1880) LV int. ММУ P134944 ‘Hentys’ 
(early Middle Miocene) x 90 
3. ?Ponticocythereis sp. aff. P. manis Whatley 
and Titterton, 1981 RV ext. NMV P134945 
“Hentys” (early Middle Miocene) x 75 
4. ?Ponticocythereis sp. aff. P. manis Whatley 
and Titterton, 1981 RV ext. NMV P134946 
Clifton Bank, Sample 9 (late Early Miocene) x 75 
5. ?Ponticocythereis sp. aff. P. manis Whatley 
and Titterton, 1981 RV ext. NMV P123217 
'Hentys' (early Middle Miocene) x 75 
6. ?Dumontina cratis sp. nov. RV int. NMV 
P134947 Clifton Bank, sample unknown Middle 
Miocene) x 90 
7. ?Dumontina cratis sp. nov. JMRV ext. ММУ 
P134948 Clifton Bank, Sample 4 (Middle 
Miocene) x 90 
8. ?Dumontina cratis sp. nov. LV ext. Holotype 
ММУ P123218 ‘Hentys’ (early Middle Miocene) 
x 65 
9. ?Dumontina sp. A JLV ext. ММУ P134949 
“Неліув” (early Middle Miocene) х 120 
10. ?Dumontina sp. A RV ext. ММУ P123220 

*Hentys' (early Middle Miocene) x 80 

Plate 3 

1. Deltaleberis warnei sp. nov. RV int. NMV 
P134950 Clifton Bank, Sample 10 (late Early 
Miocene) x 90 
2. Deltaleberis warnei sp. nov. MRV ext. Holo- 
type NMV P123224 Clifton Bank, Sample 10 
(late Early Miocene) x 90 
3. Deltaleberis warnei sp. nov. FRV ext. NMV 
P134951 Clifton Bank, Sample 8 (late Early 
Miocene) x 100 
4. ?Alatahermanites septarca sp. nov. RV ext. 
Holotype ММУ P123221 'Hentys' (early Mid- 
dle Miocene) x 65 
5. Idiocythere sp. aff. I. thalassea McKenzie, 
Reyment and Reyment, 1991 LV ext. NMV 
P123361 Clifton Bank, Sample 9 (late Early 
Miocene) x 85 
6. ?Alatahermanites septarca sp. nov. ТЕУ ext. 
NMV P134952 Clifton Bank, Sample unknown 
(Middle Miocene) x 100 
7. Mackencythere sp. A RV ext. NMV P123360 
"Hentys' (early Middle Miocene) x 120 
8. ?Arculacythereis postdeclivis (Chapman, 
1914) LV ext. NMV P123225 Clifton Bank, 
Sample 10 (late Early Miocene) x 50 
9. ?Arculacythereis postdeclivis (Chapman, 
1914) JRV ext. NMV P134953 ‘Hentys’ (early 
Middle Miocene) x 100 
10. ?Arculacythereis postdeclivis (Chapman, 
1914) RV ext. NMV P134954 Clifton Bank, 
Sample 10 (late Early Miocene) x 55 
11. Arculacythereis tatei sp. nov. RV ext. Holo- 
type NMV P123266 Clifton Bank, Sample 2 
(Middle Miocene) x 75 
12. Arculacythereis tatei sp. nov. LV ext. NMV 
P134955 'Hentys' (early Middle Miocene) x 80 

Plate 4 

1. Arculacythereis sp. aff. A. thomasi McKenzie, 
Reyment and Reyment, 1991 RV ext. ММУ 
P134956 “Hentys” (early Middle Miocene) x 80 
2. Arculacythereis sp. aff. A. thomasi McKenzie, 
Reyment and Reyment, 1991 LV ext. NMV 
P123265 Clifton Bank, Sample 10 (late Early 
Miocene) x 85 
3. Arculacythereinid gen. indet. sp. A LV ext. 
RY P123268 'Hentys' (early Middle Miocene) 
x 65 
4. Alataleberis miocenica McKenzie and Warne, 
1986 JRV int. NMV P134957 Clifton Bank, 
Sample 4 (early Middle Miocene) x 80 
5. Alataleberis miocenica McKenzie and Warne, 
1986 JRV ext. NMV P134958 Clifton Bank, 
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Sample 4 (early Middle Miocene) x 80 
6. Alataleberis miocenica McKenzie and Warne, 
1986 C from LV side NMV P123363 Clifton 
Bank, Sample 5 (Middle Miocene) x 75 
7. “Нетісуіһеге” lubrica sp. nov. RV ext. Holo- 
type ММУ P123226 Clifton Bank, Sample 10 
(late Early Miocene) x 75 
8. “Нетісуіһеге” lubrica sp. nov. LV int. ММУ 
P123227 Clifton Bank, Sample 10 (late Early 
Miocene) x 75 
9. 'Hemicythere' tenuicostata sp. nov. МЕУ ext. 
ММУ P134959 Clifton Bank, Sample 8 (late 
Early Miocene) x 90 
10. 'Hemicythere' tenuicostata sp. nov. LV ext. 
Holotype ММУ P123230 Clifton Bank, Sample 
8 (late Early Miocene) x 85 

Plate 5 

1. ‘Hemicythere’ tenuicostata sp. nov. RV int. 
NMYV P134960 Clifton Bank, Sample 4 (early 
Middle Miocene) x 90 
2. 'Hemicythere' sp. cf. “Н.” tenuicostata sp. nov. 
LV ext. NMV P 123364 Clifton Bank, Sample 10 
(late Early Miocene) x 90 
3. Mackenzine foveolata gen. et sp. nov. RV ext. 
Holotype ММУ P123235 ‘Hentys’ (early Mid- 
dle Miocene) x 90 
4. Mackenzina foveolata gen. et sp. nov. LV ext. 
ММУ P123236 ‘Hentys’ (early Middle Miocene) 
x 90 
5. Mackenzina foveolata gen. et sp. nov. JLV ext. 
ММУ P134961 'Hentys' (early Middle Miocene) 
x 100 
6. Mackenzina foveolata gen. et sp. noy. JRV int. 
ММУ P123237 ‘Hentys’ (early Middle Miocene) 
x 100 
7. ‘Ambostracon’ recta sp. nov. FRV ext. NMV 
P134962 Clifton Bank, Sample 10 (late Early 
Miocene) x 120 
8. ‘Ambostracon’ recta sp. nov. MRV int. NMV 
P134963 Clifton Bank, Sample 9 (late Early 
Miocene) x 120 
9. ‘Ambostracon’ recta sp. nov. FRV ext. NMV 
P123271 Clifton Bank, Sample 10 (late Early 
Miocene) x 75 
10. ‘Ambostracon’ recta sp. nov. MLV ext. Holo- 
type NMV P123270 Clifton Bank, Sample 10 
(late Early Miocene) x 100 

Plate 6 

1. Pokornyella sp. indet. RV ext. NMV P123368 
Clifton Bank, Sample 10 (late Early Miocene) x 
85 
2. Neobuntonia batesfordiense (Chapman, 1914) 
FRV ext. ММУ P123366 Clifton Bank, Sample 

3 (Middle Miocene) x 60 
3. Neobuntonia batesfordiense (Chapman, 1914) 
MRY ext. ММУ P123367 Clifton Bank, Sample 
10 (late Early Miocene) x 60 
4. Neobuntonia batesfordiense (Chapman, 1914) 
JRV ext. ММУ P134964 ‘Hentys’ (early Middle 
Miocene) x 80 
5. Neobuntonia sp. indet. RV ext. NMV P123238 
Clifton Bank, Sample 9 (late Early Miocene) x 60 
6. Notocarinovalva yulecartensis gen. et sp. nov. 
RV ext. Holotype NMV P123240 ‘Hentys’ (early 
Middle Miocene) x 85 
7. Notocarinovalva yulecartensis gen. et sp. nov. 
JRV ext. NMV P134965 ‘Hentys’ (early Middle 
Miocene) x 90 
8. Notocarinovalva yulecartensis gen.et sp. nov. 
LV int. ММУ P123239 ‘Hentys’ (early Middle 
Miocene) x 75 
9. 'Hermanites' lungulata (McKenzie, Reyment 
and Reyment, 1991) JMLV ext. NMV P134966 
Clifton Bank, Sample 3 (Middle Miocene) x 80 
10. ‘Hermanites’ lungulata (McKenzie, Reyment 
and Reyment, 1991) RV ext. NMV P123245 
"Hentys' (early Middle Miocene) x 65 

Plate 7 

І. 'Hermanites' lungulata (McKenzie, Reyment 
and Reyment, 1991) С dorsal ММУ P123247 
‘Hentys’ (early Middle Miocene) x 50 
2. ‘Hermanites’ lungulata (McKenzie, Reyment 
and Reyment, 1991) LV int. NMV P134967 
Clifton Bank, Sample 8 (early Middle Miocene) 
x 65 
3. Hermanites glyphica sp. nov. LV ext. Holo- 
type NMV P123249 ‘Hentys’ (early Middle 
Miocene) x 65 
4. Hermanites glyphica sp. nov. FRV ext. NMV 
P134968 Clifton Bank, Sample 4 (early Middle 
Miocene) x 70 
5. Hermanites glyphica sp. nov. JRV ext. NMV 
P123251 “Hentys” (early Middle Miocene) x 75 
6. Hermanites glyphica sp. nov. C ventral NMV 
P134969 Clifton Bank, Sample 10 (late Early 
Miocene) x 70 
7. Hermanites glyphica sp. nov. RV int. NMV 
P134970 Clifton Bank, sample unknown (Mid- 
dle Miocene) x 70 
8. Hermanites glyphica sp. nov. JLV ext. NMV 
P134971 ‘Hentys’ (early Middle Miocene) x 80 
9. ‘Hermanites’ thomasi sp. nov. FLV ext. Holo- 
type NMV P123242 Clifton Bank, Sample 10 
(late Early Miocene) x 80 
10. ‘Hermanites’ thomasi sp. nov. МЕУ ext. 
ММУ P134972 Clifton Bank, Sample 5 (Middle 
Miocene) x 90 
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Plate 8 

1. 'Hermanites' thomasi sp. nov. FRV ext. ММУ 
P134973 Clifton Bank, Sample 5 (Middle 
Miocene) x 90 
2. 'Hermanites' thomasi sp. nov. LV int. ММУ 
P134974 Clifton Bank, Sample 10 (late early 
Miocene) x 90 
3. Spinobradleya nodosa sp. nov. LV ext. Holo- 
type NMV P123252 Clifton Bank, Sample 10 
(late Early Miocene) x 65 
4. Spinobradleya nodosa sp. nov. MRV ext. 
ММУ P134975 Clifton Bank, Sample 3 (Middle 
Miocene) x 80 
5. Spinobradleya nodosa sp. nov. JRV ext. NMV 
P134976 Clifton Bank, Sample 10 (late Early 
Miocene) x 90 
6. Spinobradleya nodosa sp. nov. JRV ext. NMV 
P134977 Clifton Bank, Sample 10 (late Early 
Miocene) x 120 
7. Bradleya (Bradleya) praemackenziei Whatley 
and Downing, 1983 LV ext. NMV P123369 
"Hentys' (early Middle Miocene) x 75 
8. Bradleya (Bradleya) sp. cf. B. kincaidiana 
(Chapman, 1926) JRV ext. NMV P134978 *Hen- 
tys' (early Middle Miocene) x 90 
9. Bradleya (Bradleya) praemackenziei Whatley 
and Downing, 1983 JLV ext. NMV P134979 
Clifton Bank, Sample 7 (Early Middle Miocene) 
x 65 
10. Bradleya (Bradleya) sp. ct. B. kincaidiana 
(Chapman, 1926) RV ext. ММУ P123370 Clifton 
Bank, Sample 10 (late Early Miocene) x 75 

Plate 9 

1. Bradleya (Bradleya) sp. А МЕУ ext. ММУ 
P123255 ‘Hentys’ (early Middle Miocene) x 85 
2. Bradleya (Quasibradleya) pyxos sp. nov. 
МКУ ext. Holotype ММУ P123257 Clifton 
Bank, Sample 10 (late Early Miocene) x 75 
3. Bradleya (Quasibradleya) pyxos sp. nov. JLV 
ext. ММУ P134980 ‘Hentys’ (early Middle 
Miocene) x 80 
4. Quadracythere (Quadracythere) spica Hold- 
en, 1976 FLV ext. NMV P134981 Clifton Bank, 
Sample 3 (Middle Miocene) x 70 
5. Quadracythere (Quadracythere) spica Hold- 
en, 1976 RV ext. ММУ P123263 ‘Hentys’ (early 
Middle Miocene) x 65 
6. Quadracythere (Quadracythere) spica Hold- 
en, 1976 JLV ext. NMV P134982 Clifton Bank, 
Sample 10 (late Early Miocene) x 80 
7. Quadracythere (Hornibrookellina) hentyensis 
subgen. et sp. nov. FLV ext. Holotype NMV 
P123260 'Hentys' (early Middle Miocene) x 65 
8. Quadracythere (Hornibrookellina ) hentyensis 

subgen. et sp. nov. RV ext. ММУ P134983 ‘Hen- 
tys' (early Middle Miocene) x 80 
9. Quadracythere (Hornibrookellina) hentyensis 
subgen. et sp. nov. JRV int. NMV P134984 
"Hentys' (early Middle Miocene) x 100 
10. Quadracythere (Hornibrookellina) hentyen- 
sis subgen. et sp. nov. MLV ext. NMV P123259 
‘Hentys’ (early Middle Miocene) x 65 

Plate 10 

1. Quadracythere (Hornibrookellina) hentyensis 
subgen. et sp. nov. JRV ext. NMV P134985 
"Hentys' (early Middle Miocene) x 90 
2. Chapmanella flexicostata (Chapman, 1914) C 
ventral NMV P134986 Clifton Bank, Sample 4 
(Middle Miocene) x 80 
3. Chapmanella flexicostata (Chapman, 1914) 
МЕУ int. ММУ P134987 Clifton Bank, Sample 
4 (Middle Miocene) x 80 
4. Chapmanella flexicostata (Chapman, 1914) 
JRV ext. ММУ P134988 ‘Hentys’ (early Middle 
Miocene) x 100 
5. Chapmanella flexicostata (Chapman, 1914) 
МКУ ext. ММУ P 134989 Clifton Bank, Sample 
10 (late Early Miocene) x 80 
6. Chapmanella flexicostata (Chapman, 1914) 
RV ext. NMV P134990 *Hentys' (early Middle 
Miocene) x 80 
7. Chapmanella flexicostata (Chapman, 1914) 
JMLV ext. ММУ P123371 ‘Hentys’ (early Mid- 
dle Miocene) x 130 
8. Chapmanella flexicostata (Chapman, 1914) 
RV ext. ММУ P134991 Clifton Bank, Sample 4 
(Middle Miocene) x 80 
9. 'Hermanites' thomasi sp. nov. FLV ext. ММУ 
P134992 Clifton Bank, Sample 10 (late Early 
Miocene) x 100 
10. Spinobradleya nodosa sp. nov. JLV ext. 
NMV P134993 Clifton Bank, Sample 4 (Middle 
Miocene) x 100 

Plate 11 

[АП figures show detail of surface ornament at 
higher magnification.] 

1, Cletocythereis caudispinosa (Chapman and 
Crespin, 1928) NMV P123327 “Hentys” (early 
Middle Miocene) x 400 
2. ?Ponticocythereis sp. aff. P. manis Whatley 
and Titterton, 1981 NMV P123217 'Hentys' 
(early Middle Miocene) x 375 
3. ?Dumontina cratis sp. nov. JMRV ММУ 
P134948 Clifton Bank, Sample 4 (Middle 
Miocene) x 220 
4. Deltaleberis warnei sp. nov. NMV P123224 
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Clifton Bank, Sample 10 (late Early Miocene) x 
400 
5. Idiocythere sp. cf. I. thalassea Detail of sub- 
central tubercle area NMV P123361 Clifton 
Bank, Sample 9 (late Early Miocene) x 250 
6. ?Arculacythereis tatei sp. nov. ММУ P123266 
Clifton Bank, Sample 10 (late Early Miocene) x 
800 
1. ?Arculacythereis tatei sp. nov. ММУ P134994 
Clifton Bank, Sample 10 (late Early Miocene) x 
450 
8. Alataleberis miocenica McKenzie and Warne, 
1986 NMV P134995 Clifton Bank, Sample 4 
(Middle Miocene) x 800 

Plate 12 

1. Mackenzina foveolata gen. et sp. nov. NMV 
P134961 'Hentys' (early Middle Miocene) x 350 
2. Mackenzina foveolata gen. et sp. nov. JLV 
ММУ P134961 'Hentys' (early Middle Miocene) 
x 1100 
3. Neobuntonia batesfordiense (Chapman, 1914) 
ММУ P123366 Clifton Bank, Sample 10 (late 
Early Miocene) x 350 
4. Hermanites glyphica sp. nov. NMV P123251 
*Hentys' (early Middle Miocene) x 225 
5. Hermanites glyphica sp. nov. NMV P134996 
*Hentys' (early Middle Miocene) x 600 
6. Hermanites glyphica sp. nov. NMV P134997 
*Hentys' (early Middle Miocene) x 675 
7. ‘Hermanites’ thomasi sp. nov. NMV P134973 
Clifton Bank, Sample 4 (Middle Miocene) x 800 
8. ‘Hermanites’ thomasi sp. nov. NMV P134992 
Clifton Bank, Sample 4 (Middle Miocene) x 350 

Plate 13 

1. ‘Hermanites’ thomasi sp. nov. Detail of sub- 
central tubercle NMV P134992 Clifton Bank, 

Sample 4 (Middle Miocene) x 350 
2. Bradleya (Bradleya) praemackenziei Whatley 
and Downing, 1983 NMV P134993 Clifton 

Bank, Sample 4 (Middle Miocene) x 675 
3. Bradleya (Quasibradleya) pyxos sp. nov. 
ММУ P134980 ‘Hentys’ (early Middle Miocene) 
x 350 
4. Quadracythere (Hornibrookellina) hentyensis 
subgen. et sp. nov. NMV P134985 ‘Hentys’ 
(early Middle Miocene) x 350 
5. Chapmanella flexicostata (Chapman, 1914) 
ММУ P134994 ‘Hentys’ (early Middle Miocene) 
x 350 
6. Chapmanella flexicostata (Chapman, 1914) 
ММУ P134988 Clifton Bank, Sample 4 (Middle 
Miocene) x 350 
7. ?Pteroygocythereis sp. indet. LV ext. NMV 
P123362 'Hentys' (early Middle Miocene) x 120 
8. Hemicytherid gen. et sp. indet. ?JLV ext. 
NMV P123365 Clifton Bank, Sample 7A (early 
Middle Miocene) x 160 

Plate 14 

Figures show muscle scar patterns, except where 
otherwise noted. 

1. ?Trachyleberis robustus (Yassini and Jones, 
1987) NMV P123216 x 160 
2. 'Hemicythere' lubrica sp. nov. NMV P123226 
x 300 
3. 'Hemicythere' lubrica sp. nov. NMV P123227 
x 300 
4. 'Hemicythere' tenuicostata sp. nov. NMV 
P123229 x 400 
5. Neobuntonia batesfordiense (Chapman, 1910) 
x 200 
6. 'Hermanites' thomasi sp. nov. NMV P123242 
x 250 
7. ‘Hermanites’ lungulata (McKenzie, Reyment 
and Reyment, 1991) NMV P123245 x 225 
8. Bradleya (Quasibradleya) pyxos sp. nov. 
ММУ P123257 x 275 
9. Quadracythere (Hornibrookellina) hentyensis 
subgen. et sp. nov. NMV P123260 x 200 
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SOME CALLIANASSIDAE AND UPOGEBIIDAE FROM AUSTRALIA WITH 
DESCRIPTION OF FOUR NEW SPECIES (CRUSTACEA: DECAPODA: THALASSINIDEA) 

By NGUYEN Мсос-Но 

Laboratoire de Zoologie (Arthropodes), 
Muséum national d’ Histoire naturelle, 61 rue de Buffon, 75005 Paris, France 

Abstract 

_ Ngoc-Ho, N., 1994. Some Callianassidae and Upogebiidae from Australia with descrip- 
tion of four new species (Crustacea: Decapoda: Thalassinidea). Memoirs of the Museum of 
Victoria 54: 51-78. 
New thalassinidean material from Australia has provided five species of Callianassidae 

and six of Upogebiidae, four new to science: Callianassa joculatrix De Man, C. lewtonae 
sp. nov., C. propinqua De Man, C. sibogae De Man, Neocallichirus denticulatus sp. nov., 
Gebiacantha ceratophora (De Man), G. poorei sp. nov., G. priochela Sakai, Upogebia 
anacanthus sp. nov., U. giralia Poore and Griffin, U. tractabilis (Hale). 

Most of the species are described and figured. The new species are dealt with in detail; 

variations and other characteristics of the remaining ones are discussed. Gebiacantha pri- 

ochela Sakai is unusual in possession of two types of males. 

Introduction 

This work gives further information on the tha- 
lassinidean fauna of northern Australia synthe- 
sised by Poore and Griffin (1979) and by Sakai 
(1984, 1988, 1993). New material from the col- 
lections of the Museum of Victoria, Melbourne 
and the Queensland Museum, Brisbane has been 

captured on the North-west shelf and Queens- 

land. Five species of Callianassidae and six of 
Upogebiidae are identified, four new. 

Manning and Felder (1991) were probably 

right in stating that the genus Callianassa “сот- 

prises a heterogenous assemblage of taxa’, and 

analysis of American species led them to con- 

clude ‘that the genus Callianassa was a com- 

posite of numerous genera and that the family 

Callianassidae as currently defined (see de Saint 

Laurent, 1973) also was a composite’. They pro- 

vided a key to subfamilies and American genera 

of the Callianassidae and seemed regrettably to 

have limited their consideration almost exclu- 

sively to American callianassids. Many Indo- 

West Pacific species seem not to fit well into the 

scheme devised by Manning and Felder. As an 

example, Callianassa joculatrix De Man and C. 

sibogae De Man can be differentiated using their 

diagnosis only on the possession of a minute ros- 

tral spine, scarcely an adequate generic charac- 

ter. A reconsideration of the Indo-Pacific Cal- 

lianassidae will be taken up. For the time being, 

the nominal genus Callianassa is provisionally 

used as currently defined (e.g. by De Man, 1928 

or de Saint Laurent, 1973) but one species 15 

provisionally assigned to Neocallichirus Sakai. 
A diagnosis of Gebiacantha Ngoc-Ho, 1989 is 

given in English with a key to species. 
Morphological characters used in the descrip- 

tion of the mandible, epipods and gill structures 
of the Upogebiidae were figured and discussed 
by Ngoc-Ho (1981). For drawing, appendages 
are laid flat between two microslides or cover- 
glasses when needed, but the telson and uropods 
always are. 
The measurements given (in mm) in the 

descriptions are: carapace length (cl.) measured 
from tip of the rostrum to posterior border of the 
carapace, and total length (tl.) measured from tip 
of the rostrum to posterior border of the telson. 
The material examined come from the collec- 

tions of the Australian Museum, Sydney (AM), 
Musćum national d Histoire naturelle, Paris 
(MHNH), Museum of Victoria, Melbourne 
(ММУ), Queensland Museum, Brisbane (ОМ), 
South Australian Museum, Adelaide (SAMA), 
Western Australian Museum, Perth (WAM) and 
Zoologisch Museum, Universiteit van Amster- 
dam (ZMA). 

Callianassidae Dana, 1852 

Callianassa Leach, 1814 

Callianassa joculatrix De Man 

Callianassa joculatrix De Man, 1905 : 610. — Poore and 
Griffin, 1979: 266, fig. 28. — Sakai, 1988: 53 (key). — Ngoc- 

Ho, 1991: 287, fig. 3. 

Callianassa (Cheramus) joculatrix. — De Man, 1928: 26, 

98, 130-137, figs 19, 19a—m (nec. fig. 19b). — McNeil, 1968: 

26. 



Material examined, Lectotype (selected by Ngoc-Ho, 1991): 

Indonesia: Labuan Tring Bay (BNS, 11672 SE), 18-27 m, 
mud, corals, coral sand, ZMA De 102.444 (female, tl. 

145mm) 

Paralectotypes: ZMA De 102.444 (1 male, 8 females), 

Other material, Queensland, NE of Townsville (1998, 
L467 2E), 2 3m, muddy sand, dredge, G. C. В, Poore and Н, 

Lew Ton on RV The Harry Messel, 24 Nov 1982 (sin AIMS 

1), NMV J 22656 (AL males, el 2-3 5mm, tl. 6-11 mm and 

19 females (A ovig.), el, 2-3 5mm, tl, 6,5 11, 5mm); 

(189505, E467 OE, 24m, (sin AIMS 2), NMV J 22657 (1 

males, cl 2. 5- 3mm, tl. 7,5- 10mm and 4 females (1 ovig.), 

el 25 3mm, th SO man. Pandora Reet (187495, 

1407 ^0 E), deep leeward slope, 12m, sediment cover, epi- 

fauna scarce, M. Riddle, corer, Jul 1985, NMV J 22676 (1 juv 

ch 15mm, 4 females, el, 34mm, th 9-12 mm); Oct 1985, 
NMV J 22677 (1 female, el, 25mm, tl, 7.5mm), NMV 1 

22678 (2 females, el, 3mm, tl, EN mm) Feb 1986, NMV 

127679 (Ариу el E 5-2 mm, I female, cl 3.5 mm, tl. 8mm); 

NMV J 22680 (5 juv, el. 1-2 mm; transition between coral 

and sediment, NMV J 22681 (4 juv, el. 1-1, 5mm, I female, 

el 2 mm, th оша) Jul 1985, 10m, NMV J 22682 (1 juv, el 

| 5mm, 1 male, el. 3mm, tl S 5 mim; reef flat, coral rubble, 

tin, NMV J 22683 (1 male, el. 2mm, tl, 5 5mm, 1 female, 

el. 2,5 mum, tl. 8.5 man) 

Distribution, Indonesia, north west and north- 
east Australia, New Caledonia (east and south). 

Remarks, These specimens are smaller than all 
those previously recorded with no adults larger 
than 12mm in total length, Other material from 
Queensland reached a total length of 14.5 mm 
(Poore and Griffin, 1979), A female of 18.3 mm 
trom Indonesia (De Man, 1928) and abundant 
material from New Caledonia (Ngoc-Ho, 1991), 
reaching 18,5 mm, are significantly larger 

Callianassa lewtonae Sp. nov. 

Figure | 

Maternal examined, 2 охар, females, tl. 19 mm and 19,5 mm 

Holotype. Queensland, Rritomart Reef, reet front (SPITS, 

1407385), 15m, ermonds, G, C, В, Poor and H. Lew Ton on 
RV The Haney Messel, 27 Nov 1982, SCUBA (ма AIMS 57), 
NMV 1 22659 (ovig. female, el. Smm, il. 19.3 ma) 

Paratypes. Queensland. NB of Townsville (157425, 
MOUSE), Hm, muddy sand, dredge, G., С, B. Poor and Н 
Low Ton on Phe Harry Menel, 24 Nov 1982 (stn AIMS 4), 
MNHN-Th 1247 (1 омір. female, el. Smm, tl. 19mm) 
Pandora Reef (1849'S, 146°26'B), reef flat, Im, coral 
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rubble, M. Riddle, corer, May 1986, ММУ J22684 (1 female, 

cl, 4.5 mm, tl. 16mm). 

Description. Rostrum longer in holotype than in 
paratype, approximately triangular with acute tip, 
about half length of eye-stalks; cornea elongated 
laterally, well pigmented. 

Antennule with first peduncular article slight- 
ly longer than second, third article 3 times longer. 
Antennal peduncle nearly as long as antennular, 
terminal article about half length of penultimate, 
Maxilliped 1: endopod rounded, very small, epi- 
pod large with truncate anterior lobe, Maxilliped 
3: ischium-merus combined about 1.5 as long as 
broad; ischium twice as long as merus with row 
of about 12 spinules on mesial surface; merus 
unarmed, twice as broad as long, inner lateral and 
distal borders fused, strongly lobed. 

Chelipeds both of same morphology and near- 
ly same size: ischium with 5-6 ventral spinules; 
merus as long as ischium, unarmed (or with 
median ventral spinule in paratype (ММУ 
122684); carpus subtriangular, unarmed, com- 
paratively more slender in left and smaller che- 
liped than in right; palm slightly longer than fixed 
finger, latter with 5 denticles on cutting edge; 
dactylus slender, weakly incurved, 
Pereopod 3: carpus triangular, propodus with 
moderate rounded posterior lobe and small lon- 
gitudinal carina on external surface. 

l'elson about as long as wide, greatest width at 
proximal third, posterolateral angles rounded, 
posterior margin nearly straight. 
Uropod: both endopod and exopod slightly 

longer than telson; endopod with lateral margins 
nearly parallel and posterior margin rounded; 
broadened posterior margin of exopod with small 
dorsal setose lobe. 

Ervmology. The species is named tor Helen Lew 
Yon, Museum of Victoria, who collected the 
material. 

Remarks, This new taxon is similar to Callianassa 
amboinensis De Man, 1888 in the shape of the 
eyes, maxilliped 3, telson and uropods, It can be 
differentiated from it by: 

1, the antennular and antennal peduncles are 

Figure 1. Callie 
ovig. female, (l. 19mm (MNHN-Th 1247): a, с=с 

> 
Gie dewtonae sp. nov, Holotype, ovig. female, tl. 19.5mm (ММУ 122659): b, k. Paraty ре, 

a, body in dorsal view; b, anterior part of carapace; с, maxilliped 1; d, maxilliped 3, extemal view; e, same, mesial 
view; Тапа g, nght and left cheliped 1; h, cheliped 2; i, pereopod 3; j, telson and left uropod; K, ploopod 3 

Seale lines: I mm 
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of about the same length (antennular peduncle 
longer in C. amboinensis); 

2, the operculiform “ischium-merus combined” 
of the third maxilliped is more than 1.5 times as 
long as broad (1.2 times in amboinensis); 

3, chelipeds are more slender with merus 
unarmed (bearing spinules on ventral border); its 
carpus is longer than the palm (about half length 
of palm); its cutting edge of dactylus is unarmed 
(denticulated); 

4, the propodus of pereopod 3 has a large ven- 
troposterior lobe and a longitudinal carina on 
external surface. 

Species such as C. lewtonae with the first pair 
of chelipeds of about the same size and mor- 
phology are rare in the genus Callianassa. Nev- 
ertheless, it can be noted that the type material of 
this new species includes only females, and males 
may not share this perculiarity. 

Callianassa propinqua De Man 

Figure 2 

Callianassa propinqua De Man, 1905: 609, — Ngoc-Ho, 
1991: 290, fig. 4. 

Callianassa (Cheramus) propinqua. — De Man, 1928b: 
127, figs 18—184, 

Material examined. Western Australia, North-west Shelf, 

between Port Hedland and Dampier (1824175, 118°39'E), 

134m, muddy sand, WHOI epibenthic sled, С. С. В. Poore 
and H. M. Lew Ton on RV Soela, 4 Jun 1983 (stn NWA 21), 

MNHN-Th 1254 (1 male, cl. 3.5mm, tl. 14mm and I female, 

cl. 4mm,tl. 15mm); (18°50'S, 117°39'Е), 178 т, shelly sand, 

6 Jun 1983 (stn NWA 29), NMV J22660 (1 male, cl. 2mm, 

tl. 7.5mm and 1 ovig. female, cl. 3mm, tl. 10.5 mm); (19°5'S, 
117°26'E), 120m, muddy sand, 12 Jun 1983 (stn NWA 52), 
ММУ J22661 (2 male, cl. 33.5 mm, tl. 10,5-12.5 mm). 

Supplementary description. Antennal peduncle 
overeaching antennular peduncle for about half 
of last article. 

Large cheliped slightly stouter in males than 
in females. Ischium and merus with 6-8 ventral 
spines and 0-6 ventral spinules respectively. 
Fixed finger and dactylus unarmed, tip slightly 
curved in males. Small cheliped: ischium and 
merus with 4—5 and 0-2 ventral spinules respec- 
tively. 
Pleopod 1 uniramous and pleopod 2 biramous, 

of about the same size in males as in females, 
absent in male of tl. 7.5mm. 

Telson approximately two-thirds as long as 
sixth abdominal segment and a little longer than 
broad; posterolateral angles rounded, with 2 spin- 
ules on each side; posterior border weakly con- 
vex, slightly wider in males than in females, with 
median spinule. 

Uropod: endopod linguiform, about as long as 
telson; exopod almost 1.5 times longer, subrec- 
tangular, setose dorsal lobe small, near upper part 
of posterior border. 

Distribution. Indonesia (Kwandang Bay), New 
Caledonia, Australia (North-west Shelf). 

Remarks. This material agrees with the holotype 
examined previously, a female of tl. 13mm, and 
also with the male specimen (MNHN-Th 1201) 
from New Caledonia (see Ngoc-Ho, 1991). At 
the same time, it provides the first female large 
cheliped, missing in the holotype. In males and 
females, the spination of the meral ventral border 
of this cheliped varies and smaller specimens 
carry fewer spinules. 
De Man (1928) considered Callianassa 

propinqua as closely related to C. praedatrix De 
Man, 1905 whose holotype is examined and fig- 
ured (fig. 2a). This specimen, lacking the small 
first cheliped, is not a female as De Man stated 
(1928), but a male of tl. 23mm, with gonopores 
on the fifth coxae and rudimentary pleopods (figs 
2b, 2c). 

The male large cheliped of Callianassa propin- 
qua and C. praedatrix (see De Man, 1928, fig. 
22c; Ngoc-Ho 1991, fig. 4g) are very similar as 
are the carapace and abdomen. The two can still 
be differentiated by the maxilliped 3, the telson 
and uropods; maxillipeds 3 of both are similar in 
having a median spine on the distal border of the 
ischium (De Man, 1928, fig. 22b; Ngoc-Ho 1991, 
fig. 4d), but the ischium and merus are more 
expanded laterally in C. praedatrix. Also, the 
sixth abdominal segment is shorter in C. prae- 
datrix than in С, propinqua, measuring less than 
1.5 times the length of the telson. Likewise, the 
uropod in C. praedatrix is comparatively stouter 
20- shorter (fig. 2a) than in C. propinqua (fig. 

Callianassa sibogae De Man 

Figure 3 

Callianassa Sibogae De Man, 1905: 613. 
Callianassa (?Cheramus) Sibogae. — De Man, 1928: 124, 

fig. 17-17e, 

Material examined. Holotype. Indonesia (7^46'S, 1 14*30'E), 
Siboga Expedition, 330m, bottom mud, ZMA De 102.439 
(male, cl. 6.8 mm, tl. 22.8 mm, without PI, P3, P4). 

Western Australia. North-west Shelf, between Port Hed- 
land and Dampier (1824175, 118°39'Е), 134 m, muddy sand, 
WHO! epibenthic sled, G. C. B, Poore and Н. M. Lew Ton 
RV Soela, 4 Jun 1983 (stn NWA 21), NMV J22662 (1 male, 
cl. 4mm, tl. 13 mm; 1 female, cl. 5.5mm, tl. 18 mm); (18?45'S, 
118°24'E), 142 m, trawl, 5 Jun 1983 (stn NWA 23), MNHN- 
Th 1248 (1 female, cl. 4 mm, tl. 13 mm). 
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Figure 2. Callianassa praedatrix De Man. Holotype, male, tl. 23mm (ZMA-De 102 433): a, body in dorsal 

view; b, pleopod 1; c, pleopod 2. 

Callianassa propinqua De Man. Female, tl. 15mm (MNHN-Th 1254): d, large cheliped 1; e, small cheliped 

1; f, telson and left uropod; g, pleopod 3. 

Scale lines: 1 mm. 
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Description. Сагарасе with rostrum pointed ante- 
riorly, a little compressed laterally, as long as eye 
stalks. Second abdominal segment (fig. 3a) 
broader than long, with terga expanded laterally 
into narrow longitudinal strip on each side. Third 
and fourth abdominal segments broader than 
long, lateral tergal expansion less conspicuous. 

Antennal peduncle overreaching antennular 
peduncle by its last article. 

Maxilliped 3: ischium nearly twice as long as 
broad and twice as long as merus with longitu- 
dinal row of about 22 spinules near outer lateral 
margin of mesial surface. Merus longer than 
broad, inner lateral margin slightly convex, dis- 
tal margin oblique, slightly curved. 
Female large cheliped: ischium with 5 ventral 

spinules. Merus with small proximal spine and 
larger one near middle of ventral margin. Carpus 
triangular, about as long as merus. Palm almost 
1.5 times as long as fixed finger and dactylus, 
both fingers of same length, slender, unarmed, 
with slightly incurved tip. Female small cheliped: 
ischium and merus of nearly same length, ischi- 
um with 5 ventral spinules, merus with 1 spine 
near middle of ventral margin; carpus over 3 
times as long as broad; palm shorter than slender 
fixed finger and dactylus, latter slightly curved. 

Pereopod 3: propodus slender, not expanded 
ventrally. 
Pleopod 1 uniramous, pleopod 2 biramous, 

larger in females of tl. 13mm and 18mm than in 
male holotype of 22.8 mm, absent in male of tl. 
13mm. 
Telson longer than broad, posterolateral angles 

rounded, each with 2 minute spinules often bro- 
ken off, posterior margin with median spinule. 

Uropod: endopod somewhat triangular, about 
as long as telson; exopod with rounded posteri- 
or border and small dorsal setose lobe, longer 
than telson, up to about 1.5 times longer in spec- 
imen of tl. 18 mm. 

Distribution. Indonesia, Australia (North-west 
Shelf). 

Remarks. Besides providing the morphology of 
the female first chelipeds, the material studied 
confirms De Man’s view of the species’ distin- 
guishing characters. They are: laterally com- 
pressed acuminate rostrum, laterally expanded 
abdominal terga especially on the second seg- 
ment, maxilliped 3 with a relatively narrow ischi- 
um-merus, telson longer than broad, and uropods 
longer than the telson with exopod of an ovoid 
shape. Among these features, the first two are 
likely to be the most reliable. As for the uropods, 

the exopod is longer and more slender in larger 
specimens. 

From the material studied, in females, both first 
chelipeds bear spinules on the ventral border of 
the ischium and a median spine on the same bor- 
der of the merus. Other articles are unarmed; the 
fixed finger and dactylus are slender, with 
incurved tip. 

Neocallichirus Sakai, 1988 

Neocallichirus denticulatus sp. nov. 

Figure 4 

Material examined. 2 females, tl. 19mm and 20.5mm. 

Holotype. Queensland NE of Townsville (182565, 
146%50'E), 24m, muddy sand, dredge, б. C. B. Poore and Н, 
Lew Ton on RV The Harry Messel, 24 Nov 1982 (stn AIMS 

2), NMV J22658 (female, cl. 6.5mm, tl. 20.5mm), 

Paratype. Queensland (18°50'S, 146?47'E), 26m (stn 

AIMS 3), MNHN-Th 1246 (1 female, cl. 5.5 mm, tl. 19mm). 

Description. Carapace produced anteriorly into 
triangular downturned rostrum and spine on each 
side, posterior to eye. Eye-stalks slightly shorter 
than first segment of antennular peduncle, with 
obtuse mesiodistal tip; cornea well pigmented, 
convex, subterminal. 

Abdomen with second and sixth segments the 
largest, sixth slightly larger. 
Antennular peduncle with last segment twice 

as long as penultimate. Antennal peduncle 
exceeding antennular by half of its last segment, 
latter about two-thirds length of penultimate. 

Maxilliped 1: endopod small and rounded; epi- 
pod large, anterior lobe elongated with pointed 
tip. 

Maxilliped 2: with small epipod. 
Maxilliped 3: ischium-merus combined as 

moderately broad plate; ischium over twice as 
long as merus with curved row of about 17 spin- 
ules on mesial surface; merus unarmed, inner lat- 
eral margin curved; carpus broadened distally; 
propodus about as long as wide with rounded 
lower margin; dactylus slender, about as long as 
propodus and one-fourth as broad. 

Large cheliped: ischium and merus of approx- 
imately same length, with 10 and 8 spinules 
respectively; carpus about half length of palm, 
unarmed; palm with lower margin denticulated 
throughout in specimen of tl. 20.5mm, with few 
proximal denticles in specimen of tl. 19mm; 
fixed finger and dactylus about half length of 
palm, both with incurved tip, fixed finger with 
serrated cutting edge, same border of dactylus 
with denticles and | or 2 larger triangular teeth. 

Small cheliped: ischium slightly shorter than 
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Figure 3. Callianassa sibogae De Man. Female, tl. 18 тт (ММУ J22662): a, c, d, i. Female, tl. 13 mm (MNHN- 

Th 1248): b, e-h. | Is Р NME. 

a, body in dorsal view; b, carapace, dorsal view; с, maxilliped 3, external view; 4, same, basis, ischium and merus, 

mesial view; e, large cheliped 1; f, small cheliped 1; g, pereopod 3; h, telson and left uropod; i, pleopod 3. 

Scale lines: 1 mm. 
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merus with 7—8 lower denticles; carpus 1.5 times 
as long as palm, both unarmed; fixed finger and 
dactylus about as long as palm, both with 
incurved tip, cutting edge of fixed finger bearing 
3-4 denticles. 
Pereopod 3: propodus with ventroposterior 

lobe not exceeding lower margin of carpus. 
Female pleopod 1 small, uniramous. 
Female pleopod 2 biramous, endopod shorter 

bearing small appendix interna. 
Telson about half length of sixth abdominal 

segment and as long as wide, widest at proximal 
third, tapering posteriorly to weakly convex pos- 
terior margin. 
Uropod: endopod lanceolate, widest proxi- 

mally and about 1.5 times length of telson; exo- 
pod longer than endopod, twice as long as tel- 
son, posterior margin broadened, dorsal setose 
lobe large. 

Distribution. Australia (north Queensland). 

Remarks. This new taxon resembles species of 
the genus Corallianassa Manning, 1991 in 
posessing a trispinous frontal margin, in the mor- 
phology of maxilliped 3 and of the uropods that 
are longer than the telson. Nevertheless, while 
the frontal margin is strongly spinous in Man- 
ning’s genus, anterior spines are small in N. den- 
ticulatus and the rostrum is downturned. Fur- 
thermore, the palm of its larger pereopod 1 bears 
ventral denticles whilst it is unarmed in Coral- 
lianassa. 
According to Manning and Fielder's key 

(1991) and its appendages, the present species is 
more closely related to Neocallichirus Sakai 
where it is provisionally placed. It differs from 
the diagnosis of Neocallichirus (Sakai, 1988; 
Manning and Fielder, 1991) by its rounded eyes 
(dish-shaped in typical Neocallichirus) and the 
slender uropod endopod, longer than the telson. 

Neocallichirus denticutatus can be differenti- 
ated from other Australian species of Neocal- 
lichirus, N. horneri Sakai, 1988, N. caechabita- 
tor, Sakai, 1988, N. darwinensis Sakai, 1988 and 

N. limosa (Poore, 1979) by: 

1, trispinous frontal margin; 

2, uropod endopod more slender and longer 
than telson; and 

3, except for N. darwinensis, uropod exopod 
proportionally much longer and nearly twice as 
long as telson. 
The weakly trispinous frontal margin, the ven- 

tral denticulation of pereopod 1 palm, the length 
of the uropods bring this species near to the 
American N. rathbunae (Schmitt, 1935). The 
two differ in the following features: 

1, rostral spine downturned in N. denticulatus 
(straight in N. rathbunae); 

2, rounded eyes (dish-shaped); 
3, ventral border of pereopod 1 carpus unarmed 

(denticulated); and 

4, uropod endopod oblong, slender (nearly 
quadrate). 

Upogebiidae Borradaile, 1903 

Gebiacantha Ngoc-Ho, 1989 

Diagnosis. One or many infrarostral spines. 
Anterolateral border of carapace with 2 or more 
spinules. Posterior border of telson more or less 
concave. Mandible without acute anterior tooth. 
Maxilliped I without epipod, maxilliped 3 with 
small epipod or (rarely) without, mesial surface 
of ischium with longitudinal row of fine spinules 
representing vestigial crista dentata. Gill fila- 
ments relatively narrow and undivided (making 
single row on each side of rachis). Pereopod 1 
subcheliform, carpus and propodus with numer- 
ous spines, fixed finger a spiniform projection, 
not exceeding half length of dactylus. Coxae of 
pereopod 1-3 or pereopod 1-4 with mesial spines 
or spinules. Uropod relatively long, exopod 
always longer than telson. 

Remarks. As stated by Ngoc-Ho (1989) a 
subdivision of the Upogebiidae is considered 
very difficult by many authors (De Saint Laurent 
and Le Loeuff, 1979; Sakai, 1982; Williams, 
1986) and requires precise criteria. In Gebiacan- 
tha the morphology of the rostrum, pereopods, 
telson and uropods, the mouth appendages and 

a 

Figure 4. Neocallichirus denticutatus sp, nov. Holotype, female, tl. 20.5 mm (ММУ 122658): а-е, j-n. Female, 

tl. 19mm (MNHN-Th 1246): f-i. 
a, body in dorsal view; b and c, anterior part of carapace, dorsal and lateral view; d, pleopod 1; e, pleopod 2; 

f, maxilliped 1; g, maxilliped 2; h, maxilliped 3, external view; i, basis, ischium and merus of same, mesial view; 

j, large cheliped 1; К, small cheliped 1; 1, pereopod 3; m, telson and left uropod; n, pleopod 3. 

Scale lines: I mm. 
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branchial filaments are taken into account. These 
are homogeneous in the family and any variation 
should be of evolutionary significance. The 
genus is defined by the combination of characters 
listed in the diagnosis. 

Fifteen species of Gebiacantha have now been 
described: G. talismani (Bouvier, 1915, type 
species), G. ceratophora (De Man, 1905), G. 
monoceros (De Man, 1905), G. acanthochela 

(Sakai, 1967), G. acutispina (de Saint Laurent 
and Ngoc-Ho, 1979 of which G. niugini Poore, 
1982 is a junior synonym), G. plantae (Sakai, 
1982), G. arabica Ngoc-Ho, 1989, G. lagonen- 
sis Ngoc-Ho, 1989, G. laurentae Ngoc-Ho, 1989, 
G. reunionensis Ngoc-Ho, 1989, G. richeri 
Ngoc-Ho, 1989, С. poorei sp. nov., С. priochela 
Sakai, 1993, С. lifuensis Ngoc-Ho, 1994 (?), С. 
multispinosa Ngoc-Ho, 1994 (?). 

Table 1. Distinguishing characters between Gebiacantha priochela and G. plantae. 

G. priochela G. plantae 

Infrarostral spine 2-3 2-4 

Spines on anterolateral border of carapace 5-7 1-3 

Spines on antennal peduncle articles 1, 3 and 4 1, 2—4, 3-4 0, 1, 2-3 

Male pereopod 1 stout type slender type stout type slender type 

External tubercles on lower margin large small small small 
of propodus 

External distal spines between dactylus 1 1 absent absent 
and fixed finger 

Mesial spines and tubercles tubercles 2 rows of tubercles 3 rows of 
+ spinules spines + spinules spines 

Ratio of lengths of fixed finger : dactyl 1:10 1:4 1:8 1:4 

Dorsal border of dactylus 

Female pereopod 1 

Large carpal subdistal spines 

Row of mesial spines on propodus 

Dorsal border of dactylus 

External surface of dactylus 

Mesial surface of dactylus 

with quadrate plates 

3 

1-2 

with tubercles 

few tubercles 

small tubercles 

with corneous carina 

3 

3 

with tubercles 

tuberculate carina 

tuberculate carina 

Key to species of Gebiacantha 

l: Exopod of uropod hardly longer than telson, posterior border nearly straight, 
not continuous with lateral external border; posterior border of telson mod- 
eratebr concave medals Net И 2 

-- Exopod of uropod at least 1.5 times as long as telson, posterior border 
rounded, continuous with lateral external border; posterior border of telson 
strongly-concave medii. AE EA RD E te DA ERIS 10 

23 5 spinules or more on anterolateral border of сагарасе............................. 3 
— 2-4 spinules on anterolateral border of carapace ..................................... 8 
3, |-intrarastral YE SĄ R A RO LA a AN NOE 4 
-- O PIRSIG RE AO AA 5 
4. 2 small rostral spines; 4 longitudinal rows of 10-12 spines on mesial sur- 

face of propodus of pereopod 1. /арап................................. G. acanthochela 
-- 2 large rostral spines; 3 longitudinal rows of 5-8 spines оп mesial surface 

of propodus of pereopod 1. Australia Ae G. poorei 



9 

e 

SOME CALLIANASSIDAE AND UPOGEBIIDAE FROM AUSTRALIA 

Telson about 1.5 times as broad as long .................. ee 6 
Pelson abünt as broad as Jong DR ste NE retrato mires 7 
4 spinules on each lateral shoulder of cervical groove; 6 longitudinal rows 
of 6—10 spines on mesial surface of pereopod 1 propodus. New Caledonia 
жала RD Ла O S PERS ААИ ee teat =e G. multispinosa 
1 spine on each lateral shoulder of cervical groove; 4 longitudinal rows of 
3-8 spines on mesial surface of pereopod | propodus. New Caledonia 
5 ЗЕТІН E OE det se ТТТ el G. lifuensis 
1-2 spines on each lateral shoulder of cervical groove; 3 longitudinal rows 
of 4—8 spines in mesial dorsal part of pereopod 1 propodus; male pereo- 
pod 1 not dimorphic. East Atlantic ................... eee G. talismani 
I spine on each lateral shoulder of cervical groove; 1—3 longitudinal rows 
of 2-9 spines on mesial surface of pereopod 1 propodus; male pereopod 1 
dimorphic with ‘stout’ and ‘slender’ types, dactylus of both with trans- 
verse dorsal corneous ridges. Australia ...................... es G. priochela 
Pereopod 1 propodus with mesial surface unarmed except for row of dor- 
sal spines (single infrarostral spine). Indo-Pacific ............... G. monoceros 
Pereopod 1 propodus with numerous spines on mesial surface .................. 9 
2-3 large infrarostral spines; male pereopod | dimorphic with ‘stout’ and 
‘slender’ type, both with longitudinal dorsal corneous carina on dactylus; 
fixed finger less than quarter length of dactylus. Madagascar ................... 

МОСКА AA RE ақылында ада NE FOTE G. plantae 

1-2 small infrarostral spines; male pereopod 1 without longitudinal dorsal 

corneous carina on dactylus; fixed finger about third length of dactylus, cut- 

ting edge denticulated. Gulf of Suez .................. eee G. arabica 

Mesial surface of pereopod 1 propodus not twisted, carpus and prpodus not 

especially setose ...........sseeeeeee emeret nennen ее. 11 

Pereopod 1 propodus twisted, with main part of mesial surface turned 

upwards; carpus and propodus bearing numerous long setae dorsally 

ЖЫҒА NR A A N sk O OE 13 

1 ventral spine on article 1 of antennular peduncle....................... е 12 

2—3 ventral spines on article 1 of antennular peduncle; 1—3 infrarostral 

spines; rostrum over 1.5 times as long as broad; spines of moderate size or 

spinules on mesial surface of pereopod | propodus; a large ventral spine 

behind fixed finger in both sexes. Reunion Island ............. G. reunionensis 

3 infrarostral spines; rostrum approximately triangular and as long as largest 

breadth; long and sharp spines on mesial surface of pereopod 1 propodus 

with 2—3 large ventral spines behind fixed finger. North-west Australia, 

Papua New Guinea ..............а.. ыл еее eee G. acutispina 

1-2 infrarostral spines; rostrum approximately egg-shaped, about 1.5 times 

as long as broad; small or large ventral spine on pereopod 1 propodus, 

behind fixed finger. Indonesia, Queensland (Australia) .... G. ceratophora 

Large teeth on lateral margin of rostrum; proximodorsal part of pereopod 

1 propodus not protruding backwards over carpus .................-...--------- I 

Small teeth on lateral margin of rostrum; proximodorsal part of pereopod 

1 propodus with prominent backward projection over carpus; mesial sur- 

face unarmed between dorsal and ventral row of spines; setae moderately 

long and dense on carpus and propodus. Indonesia: >+. „Я G. laurentae 

Mesial surface of pereopod 1 propodus with 2-3 spinules between dorsal 

and ventral row of spines; long and dense setae on carpus and propodus; 

single transverse carina on telson. New Caledonia ............+. G. lagonensis 

Mesial surface of pereopod | propodus with numerous spines, very long 

and dense setae on carpus and propodus; double transverse carina on tel- 

son. New Caledonia............... Не ен trt С. richeri 
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Figure 5. Gebiacantha ceratophora De Man. Male, tl. 7.5mm (ММУ J17918): a, anterior part of carapace, 
lateral view; b, pereopod 1, external view; c, distal articles of pereopod 1, mesial view; d, pereopod 2; e, pere- 
opod 3; f, telson and right uropod. 

Scale lines: 0.5 mm. 
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Holotype, male, tl. 14mm (ММУ 117919): a, b, anterior part of cara- 
Figure 6. Gebiacantha poorei sp. nov. 

1, external view; d, distal articles of same, mesial view; e, pereopod 
pace, dorsal and lateral view; c, pereopod 

2; f, pereopod 3; g, telson and uropods. 

Scale lines: I mm. 
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Gebiacantha ceratophora (De Man) 

Figure 5 

Upogebia (Upogebia) ceratophora De Man, 1905: 602; 

1928: 69, figs 9-9g; — Sakai, 1982: 49 (in part), 105. 
Upogebia ceratophora — de Saint Laurent and Ngoc-Ho, 

1979: 63, figs 6-8, 22-24. 
Gebiacantha ceratophora. — Ngoc-Ho, 1989: 122. 

Material examined. Queensland, NE of Townsville (1973'S, 

146952'E), 23m, muddy sand, dredge, G. C. B.Poore and Н. 
Lew Ton on RV The Harry Messel, 24 Nov 1982 (stn AIMS 

1), ММУ 117918 (1 male, cl. 3 mm, tl. 7.5mm); 1892415, 

146"39'E (stn AIMS 7), ММУ 117917 (1 male, cl. 3.5mm, tl. 

8mm). Pandora Reef, leeward slope (18°49'S, 146%26'E), 

10m, transition between coral and sediment, M. Riddle, corer, 

Jul 1985, NMV J22686 (1 male, cl. 3.5mm, tl. 9mm). 

Description. Rostrum approximately 1.5 times 
as long as broad, projecting far beyond eyes, 
armed with slender infrarostral spine and anoth- 
er anterior spinule in specimen NMV J22686; 
7-8 small teeth dorsally on each lateral border. 
Lateral ridges of gastric region each with 9-10 
spinules; anterolateral border of carapace with 
3-4 spinules. Cervical groove moderately deep, 
shoulder lateral to it bearing | spine and 3 spin- 
ules on each side. 

Antennule: peduncular article I with ventral 
spine; flagella short. Antenna: peduncular arti- 
cle 1, 3 and 4 each with ventral spine; peduncu- 
lar article 2 with 2 dorsal spinules; scale hardly 
separated from peduncle, terminating in spinule. 

Pereopod | slender and subcheliform. Ischium 
with ventral spine. Merus more than 4 times as 
long as broad, carrying dorsal subdistal spine, 
7-8 spines and spinules on ventral margin. Car- 
pus bearing fine longitudinal groove on upper 
part of external surface; small ventral and 2 large 
mesial distal spines; 3 spines and 3 spinules along 
or near dorsal border. Propodus about 3.5 times 
as long as broad, 6 dorsal spines and few denti- 
cles on proximal third of ventral margin; exter- 
nal surface with few small tubercles in ventral 
part; mesial surface with 2 longitudinal rows of 
spines and spinules in dorsal half, lower one ter- 
minating in large spine near articulation with 

dactylus; spinule near base and large ventral 
spine behind fixed finger, latter spine followed 
posteriorly by 2 smaller ones; fixed finger small, 
quarter length of dactylus, cutting edge with den- 
ticles proximally. Dactylus bearing corneous tip 
and fine longitudinal dorsal groove; cutting edge 

smooth. 
Pereopod 2: merus more than 5 times as long 

as broad with dorsal subdistal and 5 ventral spin- 
ules. Carpus bearing spinule near middle of dor- 
sal border, dorsal subdistal and ventral subdistal 
spines. Dactylus with corneous tip. 

Pereopod 3: merus with dorsal distal and 4 ven- 
tral spinules. Dactylus lanceolate. 

Telson slightly shorter than sixth abdominal 
segment with faint inverted U-shaped carina on 
dorsal surface; posterior margin well concave 
medially. 
Uropods: both exopod and endopod slender, 

longer than telson; protopod with spinule. 

Distribution. Indonesia, Australia (Queensland). 

Remarks, The new material agrees with the 
description and figures of De Man (1928) and de 
Saint Laurent and Ngoc-Ho (1979). These are the 
first males known and they differ from the types, 
both females, only in the large mesial spines 
behind the first pereopod fixed finger. The key to 
species of Gebiacantha has been amended to 
account for the new characteristics of G. cer- 
atophora. 

Gebiacantha poorei sp. nov. 

Figure 6 

Material examined, Holotype, Queensland, NE of Townsville 
(18°50'5, 146°47'E), 23m, muddy sand, dredge, С. C. B. 
Poore and H. M. Lew Ton on RV The Harry Messel, 24 Nov 

1982 (stn AIMS 3), NMV J17919 (male, cl. 5.5mm, tl. 
14mm). 

Other material. Type locality, ММУ 122667 (male, cl. 

2.5mm, tl. 7mm); NE of Townsville (1824375, 146°45'E), 

34m (stn AIMS 4), ММУ 117921 (1 male, cl. 4mm, tl. 

10.5 mm without PI). 

Description. Rostrum slightly longer than broad, 
rounded apically, projecting beyond eyes; dorsal 

 وح

Figure 7. Gebiacantha priochela Sakai. Male, tl. 28mm (NMV J22663): a—d, g, h; female, tl. 26mm (NMV 
122664): e, Ё a, b, anterior part of carapace in dorsal and lateral view; c and e, pereopod 1, external view; d 
and f, distal part of same, mesial view; g, pleopod 2; h, telson and right uropod. 

Scale lines: I mm. 
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surface with fine longitudinal median groove bor- 
dered with rounded tubercles and 6-7 spiniform 
teeth on each lateral border; 2 large ventral 
spines, Gastric region with most tubercles along- 
side lateral grooves; lateral ridges with 8 spini- 
form teeth. Cervical groove deep bearing large 
spine and 2-3 denticles on each side near inter- 
section with linea thalassinica. Anterolateral bor- 
der of carapace with 5 spines and spinules. Ven- 
trolateral border of carapace near base of 
epistome with 3—4 denticles; epistome terminat- 
ing ventrally in distal spine. 
Antennule: peduncular article I with ventral 

spine. Antenna: peduncular articles l, 3 and 4 
with 1, 2 and 3 ventral spines respectively; scale 
terminating in 2 spinules. 
Pereopod | subcheliform. Ischium with ven- 

tral spine. Merus nearly 3 times as long as broad, 
bearing dorsal subdistal and 8 large ventral 
spines. Carpus carrying fine longitudinal groove 
on upper part of external surface, with ventral 
subdistal, dorsal subdistal and 2 large mesial dis- 
tal spines; 7 spines and spinules along or near 
dorsal margin. Propodus approximately 2.5 times 
as long as broad, dorsal border bearing 9 spines, 
mesial surface with 2 longitudinal rows of 5 and 
6 spines each with foremost sitting near articula- 
tion with dactylus; large slender spine near the 
middle of ventral margin, smaller spine at its base 
and another one behind it; fixed finger about one- 
third as long as dactylus, unarmed. Dactylus with 
corneous tip, very slight longitudinal dorsal 
groove on external surface and few small medi- 
an tubercles mesially. 

Pereopod 2: merus with 2 dorsal subdistal 
spines and 3 spines on proximal third of ventral 
margin. Carpus bearing 4 spines on dorsal mar- 
gin and ventral distal spine. 

Pereopod 3: merus with dorsal subdistal spine, 
spinule and 6 spines on ventral margin. Carpus 
with ventral distal spine. Dactylus carrying few 
small tubercles dorsally. 

Telson slightly shorter than sixth abdominal 
segment, with very faint inverted U-shaped cari- 
na dorsally; posterolateral corners rounded, pos- 
terior margin weakly concave medially. 

Uropod: exopod rounded, endopod approxi- 
mately triangular, both little longer than telson; 
protopod with spinule. 

Etymology. The species is named for Gary C. B. 
Poore who collected the material. 

Remarks. The spination of the rostrum, antero- 
lateral border of the carapace and antennal 
peduncle plus the shape of the telson and uropods 
place this new species close to Gebiacantha 
acanthochela Sakai, 1967 from Japan. It differs 
from Sakai’s species in: 

1, a shorter rostrum with larger infrarostral 
spines; 

2, pereopod | more slender and with fewer 
spines: propodus about 2.5 times as long as 
broad, armed with 9 dorsal spines and two rows 
of 5 and 6 mesial spines each (propodus twice as 
long as broad with 12—13 dorsal spines and three 
rows of 9-10 mesial spines each in С. acan- 
thochela); 

3, dactylus of pereopod 1 with an unarmed dor- 
sal margin and a smooth external surface (with 3 
proximal tubercles on dorsal margin and a dis- 
tinct carina on external surface); and 

4, propodus of pereopod 2 unarmed dorsally 
(with a proximal spine). 

In the shape and spination of its rostrum and 
pereopod 1, this new taxon is also similar to G. 
arabica Ngoc-Ho, 1989 from the Gulf of Suez. 
It differs from the Gulf species in: 

Г, its larger infrarostral spines; 
2, anterolateral border of the carapace armed 

with 5 spines and spinules (with 2 spinules only 
in G. arabica); 

3, antennal articles 1 and 3 bear 1 and 2 spines 
respectively (0, I spine respectively in G. arabi- 
ca); and 

4, the different shape of the uropods. 

Gebiacantha priochela Sakai 

Figures 7, 8 

Gebiacantha priochela Sakai, 1989: 100—105, figs 7-9. 

Material examined. Western Australia, North-west Shelf 

(199485, 117?45'E), D. Tranter, 0100 h, 8 Nov 1983, 

— 

Figure 8. Gebiacantha priochela Sakai. Male, tl. 27 mm (MNHN-Th 1252): a, b. Male, tl. 26mm (MNHN- 
Th 1252): с, d. Male, tl. 28.5mm (ММУ 117920): e, f. Male, tl. 27mm (MNHN-Th 1250): g, h. 

Gebiacantha plantae (Sakai). Paratype male, cl. 12mm (MNHN-Th 569): i. 
a, antennule; b, antenna; c and e, distal part of pereopod 1 and whole appendage respectively, external view; 

d, f and i, distal part of pereopod 1, mesial view; g and h, pereopod 2 and 3. 
Scale lines: | mm. 



SOME CALLIANASSIDAE AND UPOGEBIIDAE FROM AUSTRALIA 67 



08 NGUYEN МСОС-НО 

surface dip net (water depth 50m), ММУ 122663 (1 male, cl. 

10mm, tl. 28mm); ММУ 122664 (2 males, el. 10,5 mm, tl. 

28 mm and 2 females, cl. 9.5mm, tl. 26mm); MNHN-Th 1250 

(1 male, el. 10mm, th 27mm and 1 female, cl. 9mm, tl 

25mm); NMV 117913 (IO males, cl. 9.5-10.5 mm, tl, 

25.5-28 mm); ММУ 117914 (25 females, cl. 6.5-10.5 mm, tl. 

20,5-28mm); MNHN-Th 1251 (6 males, cl. 9.5-10,5 mm, tl. 

25.5-28 mm and В females, cl. 6.5- 10 mm, tl. 20.5-28 mm). 

Western Australia, North-west Shelf, between Dampier 
and Port Hedland (19°56.8'S, 117753. 4'E), CSIRO Division 

of Fisheries, trawl, 22 Apr 1983 (stn NWA 116), 42m, ММУ 

117922 (4 males, cl. 9,5-1 mm, th 25,5-28,5mm) 

Queensland, NE of Townsville (19738, 146"52'E), 23 m, 

muddy sand, dredge, G. C. B, Poore and H, Lew Ton on RV 

The Harry Messel, 24 Nov 1982, NMV 117916 (2 males, cl. 

13.5-14 5mm, tl. 36-38,5mm), 45 km NE of Townsville, 

27 m, A. Birtles and Р, Arnold, 10 Apr 1979, ММУ 117920 

(3 males, el. 10,5 11,5mm, tl, 26.5 -28,.5mm); MNHN-Th 

1252 (2 males, cl. 10-10.5 mm, tl. 26-27 mm and I female, 

cl, 10mm, th 25,5 mm); ММУ 122665 (1 female, cl. 9 mm, tl 

24mm and 5 males, el 9,5- 10,5 mm, tl, 24.5-26 mm); ММУ 

122666 (1 male, el, 1.5 mm, tl, 29mm). 

Description. Rostrum rounded anteriorly, about 
as long as wide at base, projecting far beyond 
eyes; dorsal surface with very faint median lon- 
gitudinal groove and 6-7 large spiniform teeth 
on each lateral margin; ventral surface with 2-3 
(rarely 4) slender spines pointing forward. Gas- 
tric region bearing small rounded tubercles, 2-5 
of them on top of faint median carina on poste- 
rior half, others alongside lateral grooves; later- 
al ridges carrying 7-8 spiniform teeth. Antero- 

lateral border of carapace with 5-7 spines and 
spinules. Cervical groove deep, with large spine 
on each side, near intersection with linea tha- 
lassinica, latter extending to posterior border of 

carapace, 
Antennule: first peduncular article with large 

ventral distal spine, Antenna: peduncular article 
|, 3 and 4 bearing respectively I, 2-4 and 3-4 
spines, scale terminating in 2 spinules. 

Pereopod I subcheliform, sexually dimorphic. 
Male of ‘stout type’ (figs 7c, 7d). Ischium with 

ventral spine. Merus about 2,5 times as long as 
broad at midlength, dorsal margin with subdistal 
spine and 4-6 small tubercles in median part; 
ventral margin bearing 5-7 large spines in prox- 
imal two-thirds and 5-7 spinules distally. Car- 
pus with external longitudinal tuberculate crest 
terminating in pointed tip in lower half and fine 
longitudinal groove in upper part; 4 large sub- 
distal spines: one ventral, | dorsal and 2 mesial; 
upper mesial spine followed posteriorly by 3-5 
smaller ones, and 7-9 spinules externally, near 
dorsal carpal margin. Propodus approximately 
twice as long as broad, dorsal margin bearing 
9-11 spines and few spinules or tubercles; ven- 

tral margin denticulate, with spine near middle 
and much larger one in front of it; external sur- 
face carrying fine longitudinal groove near dor- 
sal margin, proximal rounded tubercles medial- 
ly, longitudinal row of large tubercles together 
with smaller ones and spinules in lower part; ven- 
tral subdistal spine just above fixed finger; mesial 
surface bearing numerous small tubercles, some 
spinuliform, and large spine in middle of distal 
border, near articulation with dactylus; fixed fin- 
ger very small, hardly resembling spine. Dacty- 
lus about two-thirds length of propodus, with cor- 
neous tip; dorsal margin carrying longitudinal 
row of quadrate plates, larger ones proximally 
and with corneous anterior edge; weak median 
smooth longitudinal carena on external surface 
and longitudinal row of small tubercles mesial- 
ly; cutting edge dentate on whole extent, bear- 
ing, in addition, 7-8 faint, semicircular teeth on 
distal half of mesial surface. 

Males of ‘slender type’ (figs 8c, 8d, бе, Sf). 
Merus without dorsal tubercles. Propodus over 
twice as long as broad at midlength (figs Ве, 81) 
or slightly stouter (figs 8c, 8d) with 9-11 spines 
on dorsal margin, variable number of tubercles 
and large spine near middle of ventral margin; 
external surface with small tubercles in ventral 
part, many in longitudinal row and distal spinule 
near base of fixed finger; mesial surface carrying 
2 longitudinal rows of spines and variable num- 
ber of tubercles; 2 distal spines near articulation 
with dactylus and ventral spine behind large one 
of ventral border; fixed finger about one-fourth 
as long as dactylus, cutting edge unarmed. Dacty- 
lus as in ‘stout type”. 
Females (figs 7e, 7f). Pereopod | more slen- 

der than in males, Ischium with ventral spine. 
Merus, about 3 times as long às broad, carrying 
dorsal subdistal spine, 5-6 proximal spines and 
6-8 spinules distally on ventral margin. Carpus, 
as in males, with ventral, dorsal and 2 mesial sub- 
distal spines; upper mesial spine followed poste- 
riorly by 4-5 smaller ones and external to them, 
6-9 spines or spinules; smooth longitudinal crest 
in lower half and fine longitudinal groove in 
upper half of external surface. Propodus about 
2,5 times as long as broad at midlength, with 
9-11 spines on dorsal margin; ventral margin 
with few tubercles proximally and large spine 
near distal third; external surface unarmed except 
for small subdistal spine near base of fixed fin- 
ger; 1-2 longitudinal rows of spines on mesial 
surface, lower one with 1-3 spines; large sub- 
distal spine near articulation with dactylus and 
another just behind large ventral spine; fixed 



SOME CALLIANASSIDAE AND UPOGEBIIDAE FROM AUSTRALIA 69 

JN 

Figure 9. Upogebia anacanthus sp. nov. Holotype, male, tl. 7.5 mm (ММУ J22668): а-с. Juv., tl. 6mm 

(ММУ J22670): f, р. 
a and b, anterior part of carapace, dorsal and lateral view; c, pereopod I, external view; d, distal part of pere- 

орой I, mesial view; e, telson and left uropod; f, maxilliped 2; g: maxilliped 3. 

Scale lines: 0.5 mm. 
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finger longer than in males and about one-third 
as long as dactylus, cutting edge unarmed. Dacty- 
lus with corneous tip and corneous tubercles on 
dorsal margin; fine tuberculate crest on external 

surface and few small tubercles on mesial sur- 
face, cutting edge smooth. 
Pereopod 2: merus bearing 1-2 dorsal subdis- 

tal spines and 1-3 spines on proximal half of ven- 
tral margin. Carpus with 3—6 dorsal and ventral 
subdistal spine. Propodus approximately rectan- 
gular, dorsal and ventral margins nearly parallel, 
unarmed. Dactylus with corneous tip. 
Pereopod 3: merus with dorsal subdistal spine, 

5-8 spines and number of scattered proximal 
spinules and tubercles on ventral margin. Carpus 
with ventral distal spine. Dactylus bearing pecti- 
form setae distally on ventral margin. 

Telson approximally as long as sixth abdomi- 
nal segment and slightly broader than long, with 
faint inverted U-shaped carina; lateral borders 

convex in proximal third; posterolateral angles 
rounded, posterior border weakly concave medi- 
ally. 

Uropod: exopod approximately triangular, 
endopod trapezoidal, protopod with spinule 
hanging over endopod. 

Remarks. This taxon can be placed within the 
first group of Gebiacantha species proposed by 
Ngoc-Ho (1989). These are species with rela- 
tively short uropods whose exopod hardly 
overeaches the telson and with a nearly straight 
posterior margin; the posterior border of the tel- 
son is weakly concave medially. Within the 
group, the most closely related to С. priochela is 
G. plantae (Sakai, 1982). Furthermore, exami- 
nation of the paratypes of the latter species 
revealed a male with pereopod 1 (fig. 8i) resem- 
bling in many ways that of a female (see Ngoc- 
Ho, 1989: fig. Że). This male of G. plantae of the 
‘slender type’ differs from the holotype male 
(Ngoc-Ho, 1989: figs 3c, 3d), which seems of the 
‘stout type’, in having more spines on the propo- 
dal mesial surface and a longer fixed finger. 

Both species, G. priochela and G. plantae, 
therefore have two types of males. Table I shows 
that although the ‘slender’ male pereopod 1 is 
very similar to that of the female in G. plantae, 
it differs by the presence of a dorsal corneous 
carina on the dactylus, a feature it shares with the 
male of the 'stout type”. 

G. priochela can be distinguished trom G. 
plantae in having more spines on the anterolat- 
eral border of the carapace and on the third 
article of the antenna. Furthermore, in males of 

either the ‘stout’ or ‘slender’ type, the dactylus of 
pereopod | allows easy differentiation of the two 
species; its dorsal border bears quadrate plates 
with anterior corneous edge in G. priochela, a 
longitudinal corneous carina in G. plantae. These 
probably represent a male stridulating apparatus 
in both species. Females of the new taxon differ 
from those of G. plantae in having fewer spines 
on the propodal mesial surface of pereopod 1. 
Morphology of the female pereopod 1 is sim- 

ilar in G. plantae, С. priochela and a few other 
species of Gebiacantha such as G. talismani, G. 
ceratophora and G. reunionensis. In all, this 
appendage is slender with the propodus nearly 
three times as long as broad at midlength, bear- 
ing 1—3 rows of spines on the mesial surface. The 
dactylus is also slender, over half the length of the 
propodus, often with a tuberculate or dentate dor- 
sal border and with tubercles both externally and 
mesially. The similarity in the pereopod 1 may be 
related to ecology but this is unknown. 
The existence of two types of males in upoge- 

bids has been reported in Upogebia pugnax De 
Man, 1905 (Ngoc-Ho, 1991), U. edulis Ngoc-Ho 
and Chan, 1992. Usually males of both types 
come from the same locality. Only in G. pri- 
ochela are they imperfectly geographically sep- 
arated. Most males of the ‘stout type’ were col- 
lected on the North-west Shelf but three were 
taken in Queensland with males of the ‘slender 
type’. Preserved in 75% alcohol, western speci- 
mens have a whitish and firm carapace while it 
is pink-brown and softer in most eastern ones. 
This difference in colour and firmness of the 
carapace may be due to habitat or fixation con- 
ditions. 
Some specimens of G. priochela were col- 

lected on the North-west Shelf with a surface dip 
net at 0100 h where the water was 50m deep. 
They were probably attracted to the surface by 
light and the water depth indicates that they are 
capable of effective swimming. 

Upogebia Leach, 1814 

Upogebia anacanthus sp. nov. 

Figure 9 

Material examined, Holotype. Queensland, NE of Townsville 
(1894375, 146?45'E), 34m, muddy sand, dredge, С. C. B. 
Poore and H. M. Lew Ton on RV The Harry Messel, 24 Nov 
1982 (stn AIMS 4), NMV J22668 (male juv., cl. 3mm, tl. 
7.5mm). 

Paratype, Type locality, MNHN-Th 1253 (male Ішу. cl. 
2.5mm, tl. 6mm), 

Other material. Pandora Reef ( 18%49'S, 146"26'E), deep 
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Figure 10. Upogebia giralia Poore and Griffin. Male, tl. 31.5mm: а-е, h. Male, tl. 29.5mm: р. Female, tl. 

31 mm: f (MNHN-Th 1249). 
a, b, anterior part of carapace in dorsal and lateral view; c, maxilliped 1; d, pereopod 1, external view; e and 

f, distal articles of same, mesial view; g, telson and left uropod; h, pleopod 2. 

Scale lines: 1 mm. 
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leeward slope, 12m, sediment cover, epifauna scarce, M. Rid- 
dle, corer, Feb 1986, NMV J22670 (5 juv. without PI, cl. 
2-2.5 mm, tl. 5-6 mm); 10m, transition between coral and 

sediment, May 1986, ММУ 122671 (2 ішу. without РІ, cl. 
2mm, tl. 5mm and 6mm). 

Description. Rostrum rounded apically, about 1.5 
times as long as broad at base and twice as long 
as eye-stalk; lateral margins tapering distally, 
unarmed; fine longitudinal median groove on 
dorsal surface. Gastric region also unarmed, lat- 
eral grooves long and fine, lateral ridges termi- 
nating in small distal spinule in holotype, 
unarmed in paratype. Anterolateral border of 
carapace with 2 spinules. Cervical groove mod- 
erately deep with lateral spinule on each side; 
linea thalassinica invisible. 
Antennule: peduncule unarmed. Antenna: 

peduncular article 1, 3 and 4 bearing 1-2, 2 and 
3 spinules respectively. 
Epistome with 2 spinules at apex. 
Maxillipeds 1—3 with epipod; exopod of max- 

illipeds 2 and 3 (figs 9f, 9g), unusual in family, 
provided only with basal article and without fla- 
gellum. 

Pereopod 1 subcheliform and slender. Ischium 
with 2 ventral spinules. Dorsal subdistal and 6-7 
ventral spines on merus. Carpus bearing small 
ventral subdistal, 2 large mesial subdistal spines 
and 3 spinules along dorsal margin. Propodus 
more than 4 times as long as broad, mesial sur- 
face with 5 spines on dorsal margin, larger ones 
proximally, and distal spinule near articulation 
with dactylus; fixed finger about quarter length 
of dactylus, slender, tip upturned, cutting edge 
unarmed. Dactylus two-thirds as long as propo- 
dus with faint longitudinal dorsal groove on 
external surface, unarmed. 

Pereopod 2: merus with 2 dorsal subdistal and 
6 ventral spinules . Carpus bearing dorsal and 
ventral distal spinule. 

Telson approximately square, posterolateral 
angles rounded and posterior margin nearly 
straight; very faint inverted U-shaped carina and 
faint longitudinal median groove on dorsal sur- 
face. 

Uropod: exopod longer than telson, posterior 
border rounded, endopod approximately trian- 
gular, protopod with rounded tubercle. 

Etymology. The species name refers to the 
absence of teeth or spines from the rostrum. 

Remarks. In the shape of its rostrum and pereo- 
pod I, Upogebia anacanthus is similar to U, con- 
tigua Bozic and de Saint Laurent, 1972 from the 

Gulf of Guinea. It differs from the latter species 
in having more spines on the anterolateral border 
of the carapace and on the propodus of pereopod 
1. Besides, the exopods of maxillipeds I and 3 
have no flagellum in U. anacanthus and its 
uropods are hardly longer than the telson whilst 
they are nearly twice the length of the telson in 
U. contigua. 

This new taxon has characteristics bringing it 
near to Gebiacantha Ngoc-Ho. These are the 
spination of the anterolateral border of carapace 
and antennal peduncle and also the shape of pere- 
opod 1 and uropods. Nevertheless, U. anacan- 
thus has no infrarostral spines and can be differ- 
entiated from species of Gebiacantha by the 
absence of a flagellum on maxillipeds 2, 3 and by 
its quadrate telson with a nearly straight posteri- 
or margin. 

Upogebia giralia Poore and Griffin 

Figure 10 

Upogebia giralia Poore and Griffin, 1979; 297, fig. 49. 

Material examined, Holotype. Western Australia, Learmonth, 
mangroves, A. M. Douglas and G. F. Mees, 20 May 1960, 
WAM 123-75 (male, broken, cl. 14mm). 

Paratype. Same locality, WAM 124-75 (female, cl. 6 mm). 
Other material. Queensland. Harmer Creek (11°50'$, 

142°57'Е), P. Davie and J. Short, 31 Oct 1990, QM W 16830 
(7 males, cl. 7-10mm, tl. 18.5-30mm; 9 females, 2 ovig., | 
without abdomen, cl. 7-10 mm, tl. 20-30mm); MNHN-Th 
1249 (2 males, cl. 10-12mm, tl. 29.5-31.5 mm; 2 ovig. 
females, cl. 10—10.5 mm, tl. 30-31 mm). 

Northern Territory. Mickitts Creek, near Darwin, in thick 
mud, P. Davie, 30 Jun 1982, QM W10906 (1 male broken, 
cl. 7mm, I female broken, cl. 12 mm). 

Description. Rostrum broadly rounded anterior- 
ly, slightly longer than broad at base and twice as 
long as eye stalk, with 5-6 small spiniform teeth 
on each lateral side; dorsal surface with few 
tubercles. Gastric region with small tubercles 
alongside shallow and narrow lateral grooves; 
fine lateral ridges bearing 13—14 tubercles. Cer- 
vical groove deep, linea thalassinica extending 
to posterior border of carapace. Anterolateral bor- 
der of carapace unarmed. 
Antennule and antenna, peduncle unarmed. 
Mandibule without anteromesial tooth. 
Maxilliped 1 (fig. 10c) with large epipod. 
Maxilliped 3 without epipod. 
Paired arthrobranchs of type C, with 2 tubular 

filaments on each side of rachis on maxilliped 3 
to pereopod 4; single pleurobranch on thoracic 
segment of pereopod 5. 
Pereopod 1: Ischium with ventral spine. Merus 

bearing 1 or (seldom) 2 dorsal subdistal and 2—4 



SOME CALLIANASSIDAE AND UPOGEBIIDAE FROM AUSTRALIA 73 

ventral spines. Carpus with fine longitudinal 
groove on upper part of external surface and 4 
subdistal spines: large dorsal, large mesial and 2 
smaller external. Propodus nearly twice as long 
as broad, stouter and more dilated distally in 
males than in females with few external round- 
ed tubercles on proximal half of ventral border; 
distal spine, sharp or obtuse, on external surface 
between base of fixed finger and dactylus; mesial 
surface with row of 6-7 dorsal spines and large 
ventral spine behind fixed finger; fixed finger 
about half length of dactylus, with 4—6 rounded 
teeth on cutting edge, larger ones proximally. 
Dactylus approximately two-thirds as long as 
propodus, with 3—4 dorsal tubercles, few proxi- 
mal denticles externally and median tuberculate 
carina on mesial surface; cutting edge dentate in 
median part. 
Pereopod 2 with dorsal subdistal spine on 

merus. 
Pleopods 2-5: exopod slender, lanceolate; 

endopod approximately quadrate and two-thirds 
as long as exopod. 

Telson about 1.2 times as broad as long, later- 
al border convex proximally, posterolateral 
angles rounded, posterior border concave in 
median part; very faint inverted U-shaped carina 
and fine median groove on dorsal surface. 
Uropod: endopod trapezoidal; exopod longer 

than telson, posterior border rounded; protopod 
with spinule hanging over endopod. 

Distribution. Northern Australia from north-west 

Western Australia, Northern Territory to North- 

ern Queensland. 

Remarks. Poore and Griffin (1979) compared 
Upogebia giralia with U. dromana Poore and 
Griffin, 1979, also from Australia as both species 

have obsolete lateral ridges of the carapace. This 

species was also considered similar to U. osiridis 

Nobili, 1904 from the Red Sea in the shape of its 

rostrum. 
U. giralia is at present the only known Aus- 

tralian species of Upogebia provided with a pleu- 

robranch on the eighth thoracic segment (pereo- 

pod 5). Besides this characteristic, it has also 

pleopods (fig. 10h) whose quadrate endopod has 

never been reported in Australian upogebiids. 

The usual morphology of the pleopod in the 

Upogebiidae is depicted in fig. 7g. Another fea- 

ture worth being pointed out is the presence of 

asymmetrical pereopods | in a male of tl. 

28.5 mm. Its right appendage, much smaller than 

the left, is probably regenerated, and that is very 

rarely found in the Upogebiidae. It would seem 

that these burrowing crustaceans can hardly sur- 
vive, even temporarily, with a single cheliped. 

U. giralia belongs to a group of six upogebiid 
species characterised by the presence of a pleu- 
robranch on the thoracic segment of the fifth 
pereopod. They are: U. africana (Ortmann, 
1894), U. allobranchus Ngoc-Ho, 1991, U. 
capensis (Krauss, 1843), U. giralia Poore and 
Griffin, 1979, U. lenzrichtersi Sakai, 1982, and 

U. stellata (Montagu, 1808). Their other com- 
mon characters are: two arthrobranchs, each with 
two filaments on each side of the rachis (type C, 
see Ngoc-Ho, 1981) on maxilliped 3 to pereopod 
4; mandible with a small mesioanterior tooth or 
unarmed; epipod on maxillipeds 2-3 or 1-2; 
pereopod 1 subcheliform; telson slightly broad- 
er than long, weakly concave medially; endopod 
of uropod trapezoidal; exopod with more or less 
rounded posterior border, a little longer than tel- 
son, protopod with a spinule. 

On the basis of the epipods on maxillipeds, 
these species can be divided into two groups: 

1. Species without or with a minute (and dis- 
regarded) epipod on maxilliped 1, with an epi- 
pod on maxillipeds 2 and 3. These include: U. 
africana, U. allobranchus, U. capensis, U. 

lenzrichtersi, U. stellata. They also share the 

presence of a spine on the anterolateral border of 
the carapace and the scale of the antenna termi- 
nating in a spinule. 

2. Species with a large epipodial lobe on max- 
illiped 1, without epipod on maxilliped 3. U. 
giralia is at present the only known species of 
this group. It has no spine on the anterolateral 
border of the carapace and its antennal scale is 
unarmed apically. This species has also pleopods 
with an endopod of unusual quadrangular shape. 

Sakai (1982: 105) stated U. giralia should be 
placed in the genus Wolffogebia Sakai. Study of 
new materials of W. phukettensis and W. inermis 
has discovered supplementary characters of Wolf- 
fogebia. (Ngoc-Ho, 1994). U. giralia shares with 
these two: 

1, absence of a median longitudinal groove on 
the rostrum; 

2, absence of a spine on the anterolateral mar- 
gin of the carapace together with a subcheliform 
perepod 1; and 

3, a large epipodial lobe on maxilliped 1, max- 
illiped 3 without epipod. 

Differences are: 
1, the rostral median carina (very slight in 

W. phukettensis, type species, and in W. inermis) 
is absent in U. giralia and replaced by a narrow 
longitudinal non-setose area; 



74 NGUYEN NGOC-HO 

2, maxillipeds 2 and 3 with an exopod of usual 
morphology, terminating in a short flagellum 
(exopod of maxillipeds 2 and 3 without a flagel- 
lum in W. phukettensis and W. inermis); 

3, arthrobranch of type C with double series of 
small filaments on each side of the rachis (of type 
A with a single series of large lamellae on each 
side of the rachis); and 

4, pleurobranch on thoracic segment of pereo- 
pod 5 (pleurobranch absent). 

Differences in maxillipeds 2 and 3 morpholo- 
gy, in the structure of the arthrobranchs and espe- 
cially in the posession of an extra pleurobranch 
on pereopod 5 are considered of great evolution- 
ary importance and separate U. giralia from other 
species of Wolffogebia. U. giralia is more like- 
ly to take its place within the small group of six 
Upogebia species mentioned above. Neverthe- 
less, absence of median rostral groove and the 
unusually coupled characters, subcheliform pere- 
opod I and anterolateral border of carapace 
unarmed, suggest similarity of U. giralia and 
others of the group to Wolffogebia. 

Upogebia tractabilis (Hale) 

Figure 11 

Upogebia (Calliadne) tractabilis Hale, 1941: 276-277, 
fig. 11. — Poore and Griffin, 1979; 307-309, fig. 55, 

Upogebia (Upogebia) tractabilis. — Sakai, 1982: 16-17, 
figs le, 2с-с. 

Upogebia tractabilis. = Sakai, 1993: 91. 

Material examined. Holotype. South Australia, St Vincent 
Gulf, SAMA C888 (ovig. female, cl. 7mm, th 21 mm much 

damaged, broken into two pieces), 

Other material, Same locality, SAMA C4103 (14 males, cl. 
2.5-5,5 mm, tl. 7-14.5mm, 20 females, 11 ovig., cl. 4-6mm, 

tl. 9.5-17.5mm); MNHN-Th 1266 (1 male, cl. 4.5mm, tl. 

13mm, 2 ovig, females, cl. 5mm and 5.5 mm, tl. 15mm and 

16mm). 

Queensland, South side of Seaforth I, (207285, 149°02'B), 

subtidal in staghorn coral, P. Davie and J, Short, 24 Mar 1987, 

ОМ W 14407 (1 female juv., cl. 3mm, tl. 8.5mm), 

Description. Rostrum triangular, short, about half 
as long as broad at base and hardly reaching 
extremity of eye, with median groove and 4—5 
spinules on each lateral border. Gastric region 
bearing small rounded tubercles with most along- 
side shallow lateral grooves; lateral ridges each 
with distal spinule and 7-12 spiniform tubercles. 
Anterolateral border of carapace unarmed. Cer- 
vical groove moderately deep and linea tha- 
lassinica invisible posterior to it. 

Maxilliped 1 (fig. Ile) with exopod flattened 
distally bearing setae of 2 lengths, the longer on 
external border; epipod absent. 

Maxilliped 2 (fig. 11f) with minute epipod 
standing upright on coxa bearing | or 2 setae. 

Maxilliped 3 without epipod. 
Pereopod I cheliform. Ischium with 0—1 ven- 

tral spine; 4-8 ventral spines and spinules on 
merus. Carpus with ventral spine and dorsal sub- 
distal spinule on mesial surface. Propodus, about 
twice as long as broad, often with small subdis- 
tal spinule on upper border; fixed finger slender, 
unarmed. Dactylus, about half length of propo- 
dus, with incurved tip and 4—6 denticles in medi- 
an part of cutting edge. 

Telson longer than sixth abdominal segment 
and approximately as long as broad; posterior 
border rounded in juvenile specimen from 
Queensland (fig. 11c), slightly convex in others, 

faint inverted U-shaped carina dorsally. 
Uropod: endopod shorter than telson, posteri- 

or margin nearly straight; exopod slightly longer 
than telson, with proximal spinule, posterior mar- 
gin rounded; protopod also with spinule. 

Distribution. Australia (St Vincent Gulf and 
Queensland). 

Remarks, The holotype of U. tractabilis was 
examined with material captured at the same time 
by Hale, and a few figures are (figs 11d, Ile, 116) 
added to those given in the original description 
(Hale, 1941: fig. 11). There is a mistake in the let- 
tering of Hale's fig. 11c and 11d which should be 
inverted. Fig. I lc actually represents ‘the inner 
view of the left chela? on which the mesiodistal 
spine of the carpus is visible. The outer view of 
the same cheliped is here depicted in fig, 114. 

Hale reported the presence of a subdistal spine 
on the upper border of the cheliped propodus 
which can be seen in the holotype (with some 
difficulty on the left which is slightly damaged at 
that level) and is often present in the other mate- 
rial captured at the same locality (SAMA С 
4103). 

The Queensland specimen studied agrees with 
the holotype and Hale’s other material in spite of 
the rounded posterior border of the telson which 
is probably due to its young age. It especially 
agrees in the uncommon morphology of maxil- 
liped 1 whose exopod is slightly flattened distal- 
ly with setae of two lengths and maxilliped 2 
whose epipod is small and not folded laterally as 
compared with what is usually reported in the 
family, e.g. in U. laemanu (fig. 124). 
Another species with similar maxillipeds I and 

2 (epipod on maxilliped 2 is here slightly larger) 
and coming from a nearby area is the New 
Caledonian U. stenorhynchus Ngoc-Ho (1991: 
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Figure 11. Upogebia tractabilis Hale. Female juv., tl. 8.5mm (ОМ W14407): а-с. Holotype, ovig. female 

(SAMA C888): 4. Ovig. female, tl. 15mm (MNHN-Th 1266): e, f. 

a, anterior part of carapace, dorsal view; b and d, pereopod I, external view; с, telson and right uropod; e and 

f, maxilliped 1 and 2 respectively. ч 

Scale lines: I mm. 
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Figure 12. Upogebia balmaorum Ngoc-Ho. Paratype, ovig. female, tl. 32.5mm (MNHN-Th 1064): a, pere- орой 1, external view. 
Upogebia laemanu Ngoc-Ho. Paratype, ovig. female, tl. 24.5mm (MNHN-Th 906): b, pereopod 1, external view; c and d, maxilliped 1 and 2 respectively. 
Scale lines: I mm. 
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307, fig. 11). It is simlar to U. tractabilis in all 
cephalic appendages, the three maxillipeds and 
uropods. They differ in: 

1, rostrum longer and narrower in U. 
stenorhynchus; 

2, different spinulation of male pereopod 1: 
lower border of merus with spinules or granules 
in U. stenorhynchus (with spines in U. 
tractabilis); propodus with ventral tubercles 
(smooth); fixed finger with 6-7 teeth on proximal 
half (unarmed); dactylus with a proximal dorsal 
tooth, another proximal tooth on cutting edge, 
mesial surface with a median row of rounded 
tubercles (smooth upper border, 2—4 teeth in 
median part of cutting edge, mesial surface 
unarmed); and 

3, telson with rounded posterior border (with 
nearly straight posterior border in adults), 

Sakai (1993) synonymised U. balmaorum 
Ngoc-Ho, 1990 and U. laemanu Ngoc-Ho, 1990 
from the Seychelles with U. tractabilis. These 
three are apparently closely related but compar- 
ison of the type material of U. tractabilis with 
those of the two Seychelles” species confirms 
their distinctiveness. Table I in Ngoc-Ho (1990) 
gave the main differentiating characters between 
the three; the following can be added. 

Fig. 114 and Figs 12a, 12b represent pereopods 
1 of the holotype of U. tractabilis (tl. 21 mm) 
and paratypes of U. balmaorum (tl. 32.5mm), U. 
laemanu (tl. 24.5mm), all ovigerous females. 
They show that pereopod 1 of U. balmaorum is 
much more slender, has numerous ventral meral 

spines, an unarmed carpus and distinctive spin- 
ulation on its dactylus and fixed finger. More 
similarity can be found between pereopods 1 of 
the two other species, but U. tractabilis can be 
differentiated from U. laemanu and U. balmao- 
rum. on the maxilliped 2 as shown below. 

All three possess a maxilliped 1 (fig. 11е, 12c) 
without epipod and an unusual exopod slightly 

enlarged distally and bearing setae of two 

lengths. Maxilliped 2 in both U. balmaorum and 

U. laemanu (fig. 12d) has the ordinary morphol- 

ogy of most upogebiid species, especially the rel- 

atively large epipod folded laterally and provid- 

ed with numerous setae. In contrast, maxilliped 

2 in U. tractabilis (fig. 11f) has a shape so far 

reported in very few species, that is, its minute 

unfolded epipod bears almost no setae. | 

As stated previously (Ngoc-Ho, 1989), varia- 

tion in upogebiid mouth appendages or branchial 

structure is probably of evolutionary significance 

and can be of taxonomic value. The difference 

in the maxilliped 2 morphology, i.e., the quasi- 

absence of an epipod on maxilliped 2 of the Aus- 
tralian species, is likely to show that U. 
tractabilis on the one hand and U. balmaorum 
and U. laemanu on the other are in different phy- 
logenetic groups. Is is therefore concluded that U. 
tractabilis, U. laemanu and U. bakmaorum are 

distinct species. 
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Abstract 

Poore, G.C.B., 1994. A phylogeny of the families of Thalassinidea (Crustacea: Decapo- 
da) with keys to families and genera. Memoirs of the Museum of Victoria 54: 79-120. 

The confused taxonomy of the Thalassinidea (73 genera recognised here) is briefly 
reviewed. States of 93 characters are discussed with reference to five outgroup genera of 
reptant decapods. The linea thalassinica is concluded to be homologous with the linea 
anomurica of Anomura. Its loss in Axioidea is thought secondarily derived. Burrowing behav- 
iour in callianassoids is coincident with loss of the interaction between the posterior margin 
of the carapace and anterolateral lobes on abdominal somite 1, and with loss of abdominal 
pleura. Characters from gills, mouthparts and pereopods are discussed. Pereopodal spiniform 
setae are a unifying feature of some axioids. Auxiliary surfaces on the margins of pleopods 
of Callianidea and Michelea are not homologous. Setal-rows, once thought to unite several 
genera into the Callianideidae are shown to be more widespread and this family, as previ- 
ously conceived, to be polyphyletic. 

A computer-aided phylogenetic analysis of the families, represented by 22 genera, has 
confirmed the monophyly of the infraorder, based largely on the unique possession of a 
setose lower margin to pereopod 2. The Thalassinidea are divided into three superfamilies: 
Thalassinoidea and Callianassoidea, more closely related to each other than to Axioidea. 
The Thalassinoidea contains a single family and single genus, Thalassina. Callianassoidea 
are divided into six families: Laomediidae, Upogebiidae, Callianideidae, Thomassiniidae, 
Ctenochelidae (paraphyletic), and Callianassidae. Axioidea contain four families; Calocari- 
didae, Axiidae, Strahlaxiidae fam. nov. and Micheleidae. 

The new classification differs from that of Borradaile (1903) only in the inclusion of many 
more taxa. The affinities between families suggested by Gurney (1938), de Saint Laurent 
(1973), Kensley and Heard (1991) and Sakai (1992a) are not supported. 

Diagnoses and keys are presented for the families and all the currently accepted genera, 
largely based on review of the literature and reference to museum collections. 
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Introduction 

The decapod infraorder Thalassinidea is a 
group of families of reptant or “tailed decapods 
which recall the hermit-crabs in some respects 
and the lobsters and crawfishes in others" (Bor- 
radaile, 1903). A satisfactory diagnosis of the 
group has never been given in spite of the atten- 
tion of numerous workers. While preparing a 
contribution describing several new tha- 
lassinidean taxa it became clear that the Tha- 
lassinidea had never been unambiguously 
defined and the relationships between all the fam- 
ilies had not been thoroughly investigated. 

Several families have been assigned to the Tha- 
lassinidea but the number, and the genera con- 
tained therein, are somewhat contentious. Sev- 
enty-three genera are recognised here but the 
number of available names is larger. Three fam- 
ilies, each well defined but themselves not appar- 
ently closely related, are: 

Thalassinidae Dana, 1852 with two to four very 
similar species in one genus (fig. 1a; Poore and 
Griffin, 1979; Dworschak, 1992; Sakai, 19922). 

Laomediidae Borradaile, 1903 with 15 species 
in five diverse genera (fig. 1b; Kensley and 
Heard, 1990); and 

Upogebiidae Borradaile, 1903 with over 100 
species world-wide in seven quite similar genera 
(fig. 1c; Sakai, 1982; Ngoc-Ho, 1989; Williams 
and Ngoc-Ho, 1990; Sakai, 1993); 

The monophyly of each of these three families 
is not disputed and each can be defined by numer- 
ous autapomorphies. 

The remaining genera have been assigned to 
at least two and as many as 14 family-level taxa 
and their classification has been more unstable. 

The largest of these families are Axiidae Hux- 
ley, 1879 (fig. 3a) and Callianassidae Dana, 1852 
(fig. 2c). Both have from time to time included 
some forms which could not be clearly assigned. 
One genus, Calocaris Bell, 1853, was moved to 
its own family, Calocarididae Ortmann, 1891, 

but for most of this century has been treated as a 

КГ ЕВЗ 

member of the Axiidae. Ortmann’s taxonomic 
judgement was supported by Kensley (1989) but 
was not followed by Sakai and de Saint Laurent 
(1989). Kensley (1989) included in the Calo- 
carididae four genera previously included in the 
Axiidae. Sakai and de Saint Laurent (1989) sep- 
arated Coralaxius Kensley and Gore, 1981 into 
a new subfamily, Coralaxiinae. 
The Callianassidae and the smaller Callian- 

ideidae Kossmann, 1880 were first redefined in 
a modern context by de Saint Laurent (1973) who 
erected a new subfamily of the former, 
Thomassiniinae. This work was extended by 
Manning and Felder (1991, 1992), Manning 
(1992) and Rodrigues and Manning (1992) who 
erected four further callianassid subfamilies and 
several new genera. Manning and Felder (1991) 
implicitly raised Thomassininae to family rank. 
They added a new family Ctenochelidae (with 
three subfamilies) for four atypical genera, 

Seven callianideid- and thomassiniid-like gen- 
era were grouped into the Callianideidae by 
Kensley and Heard (1991). Sakai (1992a) added 
another genus (here treated as a junior synonym 
of Callianidea) and divided the family into four 
subfamilies. Another is added in this work. 
Numerous new species are being described in 
work in progress. The genera of interest are: Cal- 
lianidea Milne Edwards, 1837 (fig. 2a), Cros- 
niera Kensley and Heard, 1991, Marcusiaxius 
Rodrigues and Carvalho, 1972 (fig. 3c), Meti- 
conaxius De Man, 1905, Michelea Kensley and 
Heard, 1991 (fig. 3b), Mictaxius Kensley and 
Heard, 1991, Tethisea gen. nov. and Thomassinia 
de Saint Laurent, 1979a (fig. 2b). 
The Thalassinidea have also included from 

time to time the genera Enoplometopus Milne 
Edwards, 1862 and Hoplometopus Holthuis, 
1983 in the Axiidae (Balss, 1957; Holthuis, 1983) 
but these are now removed to their own family 
and superfamily (de Saint Laurent, 1988). 
The definition of the Thalassinidea and the 

relationships between families, subfamilies and 
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genera are now uncertain. There are competing 
definitions of Callianideidae, Thomassiniidae 
and their subfamilies. Examination of species of 
Axiidae, Calocarididae, Ctenochelidae and Cal- 
lianassidae revealed that some of the characters 
used to define the callianideid and thomassiniid 
groups are more widespread than hitherto appre- 
ciated and that neither the schemes of Kensley 
and Heard (1991) nor of Sakai (1992a) seem to 
reflect the phylogeny of the infraorder. 

It is the objective of this paper to attempt to 
define the Thalassinidea and to present a new 
hypothesis explaining family relationships. The 
work does not resolve generic definitions or rela- 
tionships in the Axiidae and Calocarididae [dealt 
with by Sakai and de Saint Laurent (1989), Kens- 
ley (1989, work in progress)], and Callianassi- 
dae and Ctenochelidae [dealt with by Manning 
and Felder (1991, 1992), Manning (1992) and 
Rodrigues and Manning (1992)] although many 
taxa in these families have been examined in the 
course of this study. This need arose from the 
realisation that these families are not as homo- 
geneous as current usage suggests. 
A new classification and diagnoses of the 

superfamilies and families reflecting these rela- 
tionships are offered. Keys, based mostly on 
recently published literature, to the superfami- 
lies, families and genera of Thalassinidea in cur- 
rent use are presented. 

Methods 

Material for this study comes largely from the 
Muséum National d’ Histoire Naturelle, Paris, 
and from the Museum of Victoria, Melbourne 
and checked for general consistency by review- 
ing the literature. Specimens of the rarest species 
will be listed in a paper nearing completion. 
Hennigian phylogenetic (cladistic) methods 

were used to generate cladograms as hypotheses 
of the relationships of thalassinidean families. 
For families of undisputed monophyly, single 
genera were chosen for inclusion (Thalassinidae, 
Laomediidae and Upogebiidae). For others where 
subfamily relationships are unclear (Callianassi- 
dae, Axiidae, Ctenochelidae), or whose generic 
composition is controversial (Callianideidae, 
Thomassiniidae, Micheleidae), several or all gen- 
era were included in the analysis. 
Outgroups were chosen from the reptant 

Decapoda in order to assess general evolution- 
ary trends. These trends are assumed but are 
unlikely to be controversial. I contend that the 

primitive thalassinidean had the general habitus 

shown by the modern axiids, upogebiids, 
laomediids or thalassinids rather than by 
callianassids. In the axiids, for example, the 
cephalothorax is compact, little shorter than the 
abdomen, solid, with a prominent rostrum from 
which originate dorsolateral carinae running on 
to the carapace. The abdomen is firmly attached 
to the cephalothorax, has well developed pleura 
on all somites, and is strongly reflexed. In addi- 
tion, the second abdominal pleuron overlaps the 
first anteriorly and the two abdominal somites 
articulate by means of a lateral condyle (cf. 
Burkenroad, 1981: 259—260). The pleopods 2—5 

are similar and sexually unspecialised, and the 
pereopods 2—4 are typically cylindrical and lin- 
ear rather than flattened for digging in soft sedi- 
ments. 

As far as is known axiids live in short burrows 
in hard or soft sediment, in crevices between 
rocks, or in cavities in sponges or corals. Kens- 
ley and Simmons (1988) described the straight 
150-mm-long burrows of their new species Axio- 
rygma nethertoni. Pemberton et al. (1976) report- 
ed that Axius serratus builds burrows up to 3 
metres deep. Calocaris macandrae (Calocaridi- 
dae) has also been reported to construct burrows 
(Atkinson and Taylor, 1988). In general they do 
not build complex lined burrows in muddy or 
sandy sediments as is the case for some cal- 
lianassids (de Vaugelas and de Saint Laurent, 
1984; Suchanek et al., 1986), a form of behaviour 

which is correlated with a more elongate body 
form, specialised fossorial pereopods, and con- 
siderable flexibility between the cephalothorax 
and first abdominal somites. 
Discussion on character transformations is 

based on the assumption that the compact 
habitus is primitive and the elongate tube- 
dwelling habitus is derived. Many of the charac- 
ter transformations used in constructing the phy- 
logeny reflect this assumed change in biology. 
Loss of rostrum and absence of armature on the 
carapace, abdomen and limbs seem correlated 
with a burrowing way of life. No assumption is 
made on the monophyly of the elongate forms. 
The program, HENNIGS86, was used to estab- 

lish generic relationships and in order to derive 
a practical classification which as closely as pos- 
sible reflected these relationships. Its results were 
confirmed with the program PAUP version 2.4 
which was used to generate a list of apomorphies 
for each clade in the chosen tree. 

The following sections describe the outgroups, 
taxa chosen and character transformations, before 
discussing the results and classification. 
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Outgroups 

The living glypheid, Neoglyphea inopinata, 

described in detail by Forest and de Saint Laurent 

(1981, 1989) was selected as an outgroup and, 

because it scored zero (was plesiomorphic) for 
all characters except one, it became the effective 

‘ancestor’ against which the trees were rooted. 
The genus Enoplometopus Milne Edwards 
(sometimes considered an axiid) to represent the 
superfamily Enoplometopoidea de Saint Laurent, 
1988 and the nephropid, Nephropsis stewarti 
Wood-Mason, were also included. The Anomu- 
ra were represented by a species of Munida 
(Galatheidae) and of Dardanus (Diogenidae). 

Taxa chosen 

Twenty-two genera representing at least 12 
families or subfamilies were included in the phy- 
logenetic analysis. The species from which data 
were gathered are listed in parentheses. 

Three genera represent monophyletic families 
which, except for the Laomediidae, are relative- 
ly homogeneous: Upogebia Leach [U. darwinii 
(Miers) but see also Williams, 1986; Ngoc-Ho, 
1989: Le Loeuff and Intés, 1974]; Laomedia De 
Haan [L. healyi Yaldwyn and Wear but see also 
Kensley and Heard, 1990]; and Thalassina 
Latreille [7. squamifera De Man]. 

The remaining families are much more diverse 
in form and with a complex nomenclature. Gen- 
era were selected to cover all nominate families 
and subfamilies. 
The Axiidae (including Coralaxiinae) and 

Calocarididae include at least 30 genera (Sakai 
and de Saint Laurent, 1989; Kensley, 1989; 

Sakai, 1992b) but the monophyly of the two 
families is still questionable. Six very different 
genera were chosen: Axiopsis Borradaile [A. ser- 
ratifrons Milne Edwards|; Axius Leach [A. 
stirhynchus Leach]; Calocaris Bell (С. macan- 
dreae Bell]; Coralaxius Kensley and Gore [C. 
abelei Kensley and Gore]; Spongiaxius Sakai and 
de Saint Laurent [an undescribed New Caledon- 
ian species]; Strahlaxius Sakai and de Saint Lau- 
rent |8. plectrorhynchus (Strahl)]. Because so 
few genera were selected from this group, the 
generic relationships of the family (or families) 
suggested by the analysis are only a weak 
hypothesis. 
АП genera of the Callianideidae in the sense 

of Kensley and Heard (1991) and Sakai (1992a) 

were included: Callianidea (С. typa Milne 
Edwards and С, laevicauda Gill]; Thomassinia 
(Т. gebioides de Saint Laurent and 7. sp. nov.]; 

Crosniera Kensley and Heard [C. minuta (Rath- 

bun) and C. sp. nov.]; Mictaxius [M. sp. nov.]; 

Marcusiaxius [M. lemoscastroi Rodrigues and 
de Carvalho]; Meticonaxius [M. monodon De 
Man]; Michelea ІМ. leura (Poore and Griffin)]; 
Tethisea gen. nov. [T. indica sp. nov.]. Informa- 
tion for all genera was supplemented by other 
species examined for another work in prepara- 
tion. 

Four genera were selected from the Ctenoche- 
lidae as defined by Manning and Felder, 1991: 
Anacalliax de Saint Laurent [Anacalliax agassizi 
(Biffar)]; Ctenocheles Kishinouye (С. collini 
Ward]; Gourretia de Saint Laurent [an unde- 
seribed species]; Paracalliax de Saint Laurent 
[P. bollorei de Saint Laurent]. 
The Callianassidae were represented by Try- 

paea Dana [Trypaea australiensis Dana]. 
Detailed anatomical descriptions of several cal- 
lianassid genera can be found in de Saint Lau- 
rent and Le Loeuff (1979) and Manning and 
Felder (1991). In fact, the characters scored were 
largely consistent throughout most callianassid 
genera, such as Callianassa Leach, Callichirus 

Stimpson and Glypturus Stimpson, as revealed 
by areview of extensive collections in the Muse- 
um of Victoria and the Muséum National d'His- 
toire Naturelle. It was not an objective to inves- 
tigate the relationships of the genera of this large 
family, only to determine its affiliation to the 
other thalassinideans. 

Character discussion 

Ninety-three characters were used in the analy- 
sis and are discussed in turn. All are potential 
synapomorphic characters (i.e. none is apomor- 
phic for a single genus). Their states are given in 
Table 1 and the data matrix in Table 2. Generic 
autapomorphies are not included in these tables. 

Carapace, linea thalassinica and rostrum. The 
linea thalassinica (figs 1а-с, 2b, 2c) is said to 
characterise the Thalassinidea and much has been 
made of it in the classification of the families. 
The acquisition of a well-developed linea tha- 
lassinica which supposedly allows the lateral 
carapace to hinge for ventilation and cleaning of 
the gills would be of value to an animal in a bur- 
row. Borradaile (1903) used the absence of a 
linea thalassinica to separate the Axiidae (also 
burrowers) from the other three families he 
recognised. However, the homology of the linea 
thalassinica with the linea anomurica in Anomu- 
ra has never been convincingly demonstrated. I 
believe that the linea thalassinica is homologous 
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throughout the thalassinidean genera in which 
it occurs and is homologous with the linea 
anomurica. 

Four reference points on the anterior margin 
of the carapace (e.g. tig. 4m) serve to establish 
this homology: (1) median rostrum; (2) ocular 
lobe or spine (lateral to the eyestalk); (3) bran- 
chiostegal sclerite (a thickened more or less tri- 
angular marginal part of the branchial area 
attached to the epistome anteriorly, defined by 
weakly calcified grooves dorsally and ventrally, 
and to which a transverse muscle attaches poste- 
rior to the mouthparts); and (4) anterior bran- 
chiostegal lobe (a free lobe of the carapace 
enclosing the mouthparts anterolaterally). The 
linea anomurica and linea thalassinica start ante- 
попу as a line of weak calcification defining the 
dorsal margin of the branchiostegal sclerite. The 
cervical groove runs obliquely and converges 
with it. 
The linea thalassinica runs the complete length 

of the carapace in Thalassinidae (fig. la), 
Laomediidae (fig. 1b), most Callianassidae (fig. 
2c) and Ctenochelidae as does the linea anomuri- 
ca in Galatheidae. In upogebiids the anterolater- 
al margin of the cephalothorax is oblique, the 
branchiostegal sclerite is some distance posteri- 
or to the ocular spine, and the thoracic sternites 
very short (fig. 1с). As a consequence the linea 
thalassinica is depressed anterior to the point 
where the cervical groove meets it. The bran- 
chiostegal sclerite is more rounded anteriorly 
than in the Callianassidae but its relationship to 
the anterior branchial lobe is the same as in other 
families. An oblique branchiostegal ridge cross- 

es and strengthens the branchiostegal sclerite and 

often appears as an extension of the cervical 

groove. The pattern in upogebiids varies between 

species and is complicated by failure of the linea 

to always reach the posterior margin of the cara- 

pace. An oblique ridge posteriorly on the 

branchial flap is variously developed in some 

species and may appear with an associated 

groove in place of the posterior section of the 

linea thalassinica. However, whatever the mod- 

ification of the linea in more evolved upogebiids, 

there seems little doubt to me that the upogebiid 

pattern is primitively much the same as in other 

thalassinideans. 
In Axiidae (figs 3a, 4a), Calocarididae and 

Micheleidae (figs 3b, c) the front of the carapace 

is simpler. The rostrum, weak ocular lobe and 

anterior branchiostegal lobe are clear but a 

defined branchiostegal sclerite is wanting. A very 

weak lobe near the base of antenna 2 may indi- 

cate its anterodorsal corner in some genera, The 
linea thalassinica is never visible. 

Callianidea (fig. 2a) appears very similar to 
Axiidae but in one of the species (the most prim- 
itive on other counts — pleopodal lamellae, male 
pleopods), С. laevicauda, a short linea tha- 
lassinica is present and this is how the genus is 
scored. 

In Thomassiniidae there is a linea thalassinica 
starting between the rostrum and a dorsolateral 
lobe next to the eyestalk (figs 4i, j). If this is a 
homologue of the linea thalassinica the lobe must 
be interpreted as the remnant of the branchioste- 
gal sclerite and the ocular lobe must be absent. 
An alternative explanation is that the dorsolater- 
al lobe is homologous to the ocular lobe usually 
found at that site, the true linea is lost, and the 
longitudinal groove is a new structure. The first 
explanation seems the simpler and is preferred. 

Characters 1 and 2 in Table 1 describe the 
grooves on the carapace. 
An armed rostrum is a usual feature of reptant 

decapods and its presence is assumed ple- 
siomorphic. The thalassinidean rostrum is never 
strongly laterally compressed as in many 
carideans but is always dorsoventrally flattened 
or reduced. The most primitive condition is seen 
in axiids (figs 4a-e) and is similar to that in Neo- 
glyphea in the possession of lateral carinae and 
a median carina which does not reach the anteri- 
or apex. Within the Thalassinidea the rostrum 
takes various forms many of which are probably 
independently derived from the primitive condi- 
tion. In several genera, notably in the Callianas- 
sidae but also elsewhere, it is very reduced, tri- 
angular and shorter than the eyestalks (figs 41, 
m; character 3); in others there is secondarily a 
spike-like rostrum (fig. 4i: character 4) and in 

many genera loss of armature (character 5). 
Upogebia and Thalassina share a trilobed *ros- 

trum’ of which the most lateral carinae are pos- 
sibly derived from a ridge running back from the 
ocular spine. The origin of this cannot be seen in 
other reptants but the homologies of the struc- 
tures involved are suggested by the possession 
of sublateral carinae meeting at the apex of the 
true rostrum and medial to the most lateral (ocu- 
lar) ridges (figs 40-q; character 6). The sides of 
the rostrum generally continue back on to the 
carapace as lateral carinae usually fringed by 
setae. Loss of the carinae in several genera is con- 
sidered apomorphic (figs 41—1; character 7). The 
median rostral carina seen in Neoglyphea is fre- 
quently lost (character 8). 

In the Ctenochelidae the dorsal organ (see 
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Martin and Laverack, 1992, for a review of the 
structure and physiological functions of this 
sense organ) is raised on a cardiac prominence 
(Manning and Felder, 1991) (character 9). 

Carapace-abdomen articulation. Life in long 
burrows demands a more elongate and flexible 
habitus than in a typical shrimp. This is best seen 
in the degree of articulation between the 
cephalothorax and abdominal somite 1. In the 
shrimp-like forms a pair of prominent anterolat- 
eral lobes on abdominal somite | ride on athick- 
ened posterior margin of the cephalothorax and 
maintain the relative positions of the carapace 
and pleon. All reptants, such as Neoglyphea 
inopinata, all nephropids and astacideans, pos- 
sess these anterolateral lobes in one form or 
another so they are undoubted plesiomorphies 
within Reptantia. These last named groups pos- 
sess a posterior carapace margin which is regu- 
larly convex mid-dorsally and differs from that in 
many thalassinideans. In some thalassinidean 
families the posterior margin is similar and tri- 
partite: on each side of the median convexity is 
a strong posterolateral lobe whose margin is 
strengthened by a smooth ridge on which the 
anterolateral lobes of abdominal somite I ride 
(figs 7a-d). Chace and Kensley (1992) discussed 

a similar arrangement in the alpheid shrimps and 
defined a ‘cardiac notch’ in this family. The pat- 
tern in the Thalassinidea is not thought homolo- 
gous. The medial portion may be strongly 
depressed posteriorly in micheleids to enclose 
the midanterior sclerite of abdominal somite 1. 

In the more shrimp-like forms abdominal 
somite | is half as long as the second, is sclero- 
tised anterior to the anterolateral lobes, and 
possesses a prominent pleuron (fig. 7a). The ante- 
rior margin of the pleuron of abdominal somite 
2 extends forward and covers the posterior mar- 
gin of abdominal somite | (reptant- and caridean- 
like). Lateral condyles ensure that articulation 
between the first and second somites is in one 
plane. 

In burrowing forms the cephalothorax- 
abdomen relationship is similar except that 
abdominal somite 2 is longer. Some species are 
more shrimp-like than others but there is a ten- 
dency for greater flexibility than in Axiidae, for 
example, by weakening of the lateral condyles. 
The pleuron of abdominal somite | is not promi- 
nent and is represented only by a non-projecting 
lateral plate. In callianassid-like genera the ante- 
rior sclerotisation is weak. 

In the elongate burrowing families the antero- 
lateral lobes on abdominal somite 1 and the pos- 
terolateral carapace ridges on which they ride in 
primitive forms are obsolete or absent. Abdom- 
inal somite 1 is elongate, almost or about as long 
as the second, and its pleuron obsolete. The ante- 

rior margin of abdominal pleuron 2 does not 
overlap anteriorly (figs 2b, 2с, 7e). 

Characters 10-17 in Table I summarise evo- 
lutionary changes in the posterior carapace and 
abdominal somites I and 2. 

Thoracic sternites. Thoracic sternite 7 is a com- 
plex structure which bears pereopods 4. In all 
thalassinideans, anomurans and in Neoglyphea it 
is separate from and more substantial than ster- 
nite 8 (character 18). Sakai and de Saint Laurent 
(1989) illustrated its variation in Axiidae but not 
very exactly in many cases. Homologies between 
the structures seen in Thalassinidea and in the 
other reptants are not clear. In Neoglyphea the 
articulation of coxa 4 is oblique on two condyles, 
and the sternite bears two sinuous episternal 
ridges which are well separate posteriorly (For- 
est and de Saint Laurent, 1989: fig. 2). In all tha- 
lassinideans the episternal ridges meet posterior- 
ly where they are separated by a deep slit. There 
is a median ridge anterior to the coxal condyles 
(fig. 8а). There is a tendency in the burrowing 
forms for the episternal ridges to become obso- 
lete posteriorly (the sternite to be smooth except 
for the median slit), for the anterior ridge to be 
broadened, and for the articulation between ster- 
nite and coxa to become weak (figs 8b, c). 
Rarely, for example in some apparently advanced 
thomassiniids, remnants of the hooks of the epis- 
ternal ridges are seen. Coxa 4, more or less cylin- 
drical in Neoglyphea and primitive tha- 
lassinideans, becomes flattened in the burrowers, 
especially with the development of an antero- 
medial lobe which may meet its pair medially. 
Characters 19-24 in Table | explain changes 

in thoracic sternite 7 and coxa of pereopod 4. 

Gills. The changes in shape of the elements of 
the gills and number of thoracic gills are com- 
plex. 

In the non-thalassinidean reptants the epipods 
vary in form, the elements of the gills 
(podobranchs, arthrobranchs and pleurobranchs) 
are digitiform or lamellate and either regularly 
or irregularly arranged along a rachis. In anomu- 
rans and thalassinideans the gill elements are reg- 
ularly arranged in pairs except in Thalassina 
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where the gill elements are irregular filaments 
(fig. 6m). Paired lamellae would seem to be a 
strong unifying feature of many families (figs бп, 
o). In some species of Upogebia each paired 
lamella appears divided into two. Ngoc-Ho 
(1981) hypothesised that this was a derived con- 
dition, subdivision of a broad lamella into two 
filaments, and correlated this with more 
advanced conditions such as a dorsal tooth on the 
mandible and absence of epipod on maxilliped 
1. She contrasted this with the antithetical view 
of de Saint Laurent and Le Loeuff (1979) who 
viewed the four filamentous elements as more 
plesiomorphic than two lamellate elements. My 
examination of the underlying structure of the 
gills and correlation with other characters sup- 
ports Ngoc-Ho’s interpretation. 
The most plesiomorphic condition of the num- 

ber of gills is shown in Neoglyphea whose num- 
bers of gills are as follows (Forest and de Saint 
Laurent, 1975): 

Thoracomere. 1 2 34 5 6 7 8 
Pleurobranchs = + = - F 1 1 1 
'Arthrobranchs 1 1 2 2 2 2 2 = 
Podobranchs Н 4. ok 1 = 
Epipods zi МЕТІ ТІН еі PB „I 

The tendency for loss of thoracic branchiae 
throughout the Thalassinidea shows considerable 
homeoplasy and losses of different gills are not 
correlated. The absence of arthrobranch I and the 
loss or reduction of pleurobranch 8 are the only 
apomorphies common to all thalassinideans. Tha- 
lassina is unique in possessing a second smaller 
arthrobranch on thoracic somite 2. Epipods are 
primitively foliaceous at least posteriorly but 

become linear or lost in more apomorphic taxa. 

The presence of only a rudimentary gill is treat- 

ed as an apomorphy in the same way as its loss 

in this analysis. In some genera, e.g. Michelea, 

Crosniera and Mictaxius, species exist with 

fewer gills than shown in Table 2. The most ple- 

siomorphic condition known for the genus is that 

scored. Table 1 lists the characters 25-31 describ- 

ing gills. In the first analysis charcters were treat- 

ed as ordered and in an alternative, as unordered. 

Cephalon and mouthparts. Long setae on the 

epistome are not widespread within the Reptan- 

tia; their presence is considered apomorphic 

(character 32) but their occurrence is irregular. 

The cylindrical articulating eyestalk with a ter- 

minal cornea is the ancestral condition within the 

Decapoda (figs 4a—c, n). A flattened eyestalk 
with dorsal cornea is apomorphic (figs 4f, i-k; 
character 33). 
An elongate waisted first article on antenna 1 

is a peculiarity of micheleids (fig. 4f; character 
34). Article 3 is primitively longer than the first 
two in outgroups and its shortening is a feature 
of axiids and micheleids (figs 4a, f; character 35). 
A similar situation is seen is some ctenochelids. 
A scaphocerite (exopod) attached to the distal 

border of article 2 of antenna 2 is common in rep- 
tants and well developed in many carideans. It is 
accompanied often by the possession of a strong 
terminal spine (parallel to the scaphocerite) on 
article 2 and usually a small mesiodistal spine on 
article 3 (fig. 4a). Absence of the scaphocerite 
and spines is assumed to be apomorphic (fig. 4j; 
character 36). In the plesiomorphic state the 
scaphocerite is much longer than wide (fig. 4b) 
but its apomorphic states include a reduced but 
articulating acicle about as long as wide (figs 4i, 
k; state 1) or loss (fig. 4j; state 2). The character 

was treated as ordered and unordered in alternate 
analyses. 
The mandibular incisor plesiomorphically, i.e. 

in outgroups and in most thalassinideans, has an 
anterior truncate blade-like part and a posterior 
toothed margin; the pair are symmetrical. Alter- 
nate apomorphic states are toothed along all the 
cutting edge (character 37) and asymmetrical 
(character 38). 
The scaphognathite (epipod of maxilla 2) of 

reptants primitively has two lobes directed dis- 
tally (or anteriorly) and proximally (or posteriorly 
into the branchial chamber). The latter lobe tapers 
and is fringed with setae which are longer api- 
cally. This is similar to the condition seen in 
thalassinids and laomediids but in these two fam- 
ilies the posterior setae are thickened. In some 
thalassinidean families a long seta (or 2 setae in 
rare cases) on an acute apex of the proximal lobe 
extends the full length of the branchial cavity and 
interacts with the pereopodal epipods (fig. 6a). 
This was first recognised as a feature of axiids, 
Callianidea and Thomassinia (de Saint Laurent, 
1979a). The presence of the seta was used as a 
defining character of the Callianideidae s.l. by 
Kensley and Heard (1991) and so is treated here 
as a synapomorphic state (character 39). The 
number, position, length and fine structure of the 
setae in Laomediidae and Thalassina suggest that 
they are not homologous. In most families the 
proximal lobe of the scaphognathite is shortened, 
rounded, and evenly fringed with plumose setae; 
this is treated as an apomorphy (fig. 6b; 
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character 40). However, there is strong evidence 

from the presence of a single long seta on the lar- 
vae of anomurans (Van Dover et al., 1982) that 
this may be a plesiomorphy. 
The endopod of maxilliped | is 2-articled or 

elongate in the plesiomorphic state (fig. бс) and 
minute when apomorphic (character 41). Its exo- 
pod is tlagellate when plesiomorphic (fig. 6c) and 
l-articled and foliaceous when apomorphic 
(character 42). Loss of the exopod is also apo- 
morphic (character 43). 

The plesiomorphic reptant maxilliped 3 endo- 
pod is a linear limb with elongate distal articles, 
with a well-developed crista dentata on the upper 
face, and spines along the mesial edges of the 
coxa-carpus (especially the merus) (fig. 6d). 
There are several apomorphic conditions most of 
which are frequently homeoplasic. As the prox- 
imal articles of the maxillipedal endopod become 
more operculiform in some callianassids the dis- 
tal articles become more compact (fig. 6h; char- 
acter 44). The exopod may become reduced or 
absent (figs 61-1, k; character 45). The crista den- 
tata is primitively a strong toothed ridge (fig. 6d; 
character 46) which may become a row of obso- 
lete teeth or absent. Mesial spines on the merus 
are plesiomorphic (figs 4d, e) and one spine is 
common; absence of spines is apomorphic (char- 
acter 47). Not all genera are consistent in this fea- 
ture and even in callianassids where the maxil- 
liped is often operculiform isolated cases of meral 
spines are recorded. 

There is strong homeoplasy between and with- 
in genera in the loss of spines and exopods and 
as a consequence these are not considered of 
great evolutionary significance, 

Pereopods. Fusion of the basis and ischium of 
all five pereopods is characteristic of all reptants 
except Glypheidae and Astacidea (character 48). 
A character state defining all Thalassinidea is the 
possession of a dense row of long setae on the 
lower basis-propodus margin of at least pereo- 
pod 2 (fig. Sh; character 49), In some families 
similar rows are well developed on other limbs 
(e.g., pereopods 1-4 in Upogebiidae). The setae 
are weaker on more posterior limbs in other fam- 
Шев and the polarity of their development beyond 
pereopod 2 is uncertain. 

Тһе plesiomorphic reptant carpus and propo- 
dus of pereopod | are subcylindrical in cross-sec- 
tion and there is progressive flattening through 
the nephropids and thalassinideans. Flattening, 
especially of the carpus, and development of 
ridges on the upper and lower margins of both 

articles facilitates overlap between the merus and 
carpus when the leg is retracted and must help in 
burrow maintenance (fig. 5b; character 50). 
Articulation between the carpus and propodus of 
the primitive reptant allows movement through 
almost a right angle in a horizontal plane com- 
plementing vertical movement at the ischium- 
carpus joint; in all thalassinideans and hermit 
crabs movement here is considerably restricted 
(character 51). Equal chelipeds are plesiomor- 
phic and unequal chelipeds apomorphic (charac- 
ter 52) but this character seems homeoplasic. 
Loss of spines from the lower margin of merus 
is apomorphic (character 53). The chelate nature 
of pereopod 1 is an apomorphic state shared with 
many reptants (character 54). I agree with Ngoc- 
Ho (1981) rather than de Saint Laurent and Le 
Loeuff (1979) that the chelate form in upogebi- 
ids is more plesiomorphic than the subchelate 
form (figs 5e, f) but this makes no difference to 
the character scores. 
Although the first three pairs of pereopods of 

Neoglyphea are essentially simple each limb has 
an incipient thumb and it is easy to see how the 
chelate limb seen in many reptant groups arose. 
The Scyllaridea are the only other reptant group 
without chelate limbs; most (Anomura and 
Eubrachyura) have only the first pair of pere- 
opods chelate; the Astacidea and Stenopodidea, 
with the non-reptant Penaeidea, have three pairs 

chelate; and the Eryonidea have four pairs chelate 
(de Saint Laurent, 1979b). The Thalassinidea all 
have a chelate or subchelate pereopod 1 but are 
variable for pereopod 2. De Saint Laurent 
(19792) united the Axiidae, Callianassidae and 
Callianideidae, in part, on the chelate nature of 
pereopod 2 (fig. 5h). The most parsimonious 
hypothesis is that this is derived from the simple 
limb condition (character 55). Thalassina has a 
subchelate pereopod 2 but this is considered an 
independent autapomorphy (fig. 1a). Martin and 
Abele's (1986) phylogenetic analysis of the 
Anomura (including Thalassinidea) treated the 
absence of a chelate pereopod 3 an apomorphy of 
Thalassinidea, Upogebiidae and Laomediidae. 
The character is considered plesiomorphic in this 
analysis so does not feature here. Shortening of 
the fixed finger relative to the dactylus of pereo- 
pod 2 in Michelea, Callianidea and Tethisea is a 
character state differentiating these genera from 
the remaining thalassinideans (character 56). A 
strong proximal lobe or ‘heel’ on the lower mar- 
gin of the propodus of pereopod 3 (fig. 5n) is a 
feature uniting the callianassid genera (de Saint 
Laurent and Le Loeuff, 1979: fig. 14). It is one 
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of several characters uniting Anacalliax with the 
Callianassidae (character 57). 
The presence of spiniform setae on distal arti- 

cles of pereopods 3 and 4 is a feature of some 
thalassinidean genera but the homology and 
polarity of this character-suite is uncertain (fig. 
5j, К). I assume that the acquisition of numerous 
spiniform setae is correlated with cryptic behav- 
iour and that they have become lost in some bur- 
rowing forms. The numbers and position of spini- 
form setae vary considerably especially in the 
Axiidae and few characters are scored. The pres- 
ence of spiniform setae on the dactylus of pere- 
opods 3 and 4 is treated as an apomorphy (char- 
acter 58). Similar spiniform setae in Thalassina 
and Laomedia are not considered homologous 
because of slight difference in position. Many 
axiid genera possess several rows of spiniform 
setae on the propodi of pereopods 3 and 4. Loss 
of these on pereopod 3 (character 59) and pere- 
opod 4 (character 60) are apomorphies. In 
thomassiniids and callianideids a single spini- 
form seta on the lower margin of the propodus of 
pereopod 3 (fig. 5m; character 61) and of pereo- 
pod 4 (character 62) are treated as characters 
independent of the transverse rows of axiids and 
micheleids. 
Ап apomorphy of the burrowing tha- 

lassinideans is broadening of pereopods 3 and 4 
from a cylindrical to paddle shape (figs 5k—n; 
character 63). Pereopod 5 is short and able to be 
held closely posteriorly alongside abdominal 
somite | in thomassiniids and callianassids (char- 
acter 64). 

Body proportions. The ancestral reptant displays 
the typical caridoid facies, that is, the abdomen 
is strong and about as long as the cephalothorax, 
and the tail fan slightly reflexed to facilitate the 
reverse escape response. This body form is seen 
in Neoglyphea, upogebiids, laomediids and axi- 
ids (figs 1b, Іс, За). Thalassina is specialised 
only in having a narrow abdomen with narrow 
uropods (fig. la). In the burrowing forms the 
cephalothorax is a third or less of the total body 
length rather than half (character 65) but there is 
considerable variability. Elongation of the sec- 
ond abdominal somite relative to the first is a fea- 
ture of micheleids (figs 3b, c; character 66) but 
there are some callianassid genera in which this 
abdominal somite is elongate. General flattening 
of the abdomen and loss of pleura accompanies 
elongation, This is most evident in some cal- 
lianassids where abdominal somite 6 is especial- 

ly flat and the lateral margin is a well defined 
setose ridge. Abdominal somites 3—5 or 3-6 are 
ornamented with dorsolateral dense tufts of 
plumose setae in some thalassinidean genera. 
This character is confined to the infraorder but 
polarity is uncertain (character 67). 

Pleopods. Pleopods offer numerous characters 
for an understanding of the phylogeny of the Tha- 
lassinidea. The Callianassidae, with several gen- 
era (de Saint Laurent, 1979a; Manning and 
Felder, 1991, 1992; Manning, 1992; Rodrigues 
and Manning 1992) possess similar pleopods 3-5 
and sexually dimorphic and diverse pleopods 1 
and 2 (character 68). The endopods 3-5 are thick- 
ened, more or less triangular and, with the 
extended peduncles, meet along a straight mesial 
margin with their opposite pairs which are inter- 
locked by means of appendices internae which 
are often minute (fig. 8k). The exopods are 
curved, foliaceous and envelope the endopods in 
such a way that each of the three pleopod pairs 
is a semicircular plate which could act as a ven- 
tilator in a narrow burrow. This condition is a 
synapomorphy for the family and is shared with 
Anacalliax. In all other Thalassinidea pleopods 
2-5 are more or less similar and not modified in 
this way. The Calocarididae are also defined by 
a synapomorphic condition of pleopod 2: the 
endopod is not produced beyond the base of the 
complex appendix interna as it is in Axiidae (fig. 
8g; Kensley, 1989). 

In Axiidae, Calocarididae and Callianassidae 
subtle differences in the shape of the pleopods 
are useful generic characters but only more gross 
differences are useful at the family level. 

The appendix interna on the inner margin of 
the pleopodal endopods is a feature of Glyphei- 
dae and all Thalassinidea except Thalassinidae, 
Laomediidae and Upogebiidae. The homology 
between curved hooks on male pleopod I and the 
same hooks on the elongate appendix interna of 
more posterior pleopods seems clear (Kensley, 
1989). Because it was suspected that this might 
be a symplesiomorphy the presence of an appen- 
dix interna was not included in the analysis. A 
trial incorporating it as an apomorphy did not 
affect the resulting cladogram. Absence of the 
curved hooks on the male pleopod 1 in genera 
possessing an appendix interna on pleopods 2—5 
is treated as an apomorphy (fig. 8d; character 69). 
In the Axiidae and related groups the second arti- 
cle of pleopod I is triangular (fig. 8d; character 
70) with the minute hooks of the residual 
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appendix interna оп the mesial angle. Іп laomedi- 
ids, upogebiids and callianassids the male pleo- 
pod I is lost or minute (character 71). 
The plesiomorphic appendix masculina is an 

elongate setose structure diverging from the 
appendix interna on male pleopod 2 (figs 8e, f). 
There is no evidence of it in Upogebia or Lao- 
media (character 73) and in some thomassiniids 
it is fused to the internal margin of the appendix 
interna (fig. 8i; character 72). 
The burrowing way of life has lead to the 

development of auxiliary respiratory surfaces on 
the margins of pleopods 2-5. These take the form 
of marginal simple or branching cylindrical fila- 
ments in Callianidea (fig. 8т) or as flat lamel- 
lae in Michelea (fig. 80). In spite of fundamen- 
tal differences between the appearance of the 
auxiliary surfaces the first species of Michelea 
were described as members of Callianidea. The 
marginal extensions are not treated as homo- 
logues as done by Kensley and Heard (1991) and 
the characters are autapomorphies which do not 
appear in this analysis. Treating the presence of 
an auxiliary respiratory surface as a homologous 
character state (adding one character) made no 
difference to the cladogram. Two steps were 
added, one for each genus, suggesting that the 
filaments were independently derived. 

Shape of the pleopodal rami may be useful at 
a generic level within the Axiidae but the strong 
lateral lobes (subtriangular shape) of exopods 
2-5 of the micheleid genera link this group (fig. 
81; character 74). 

Tail fan. The most frequently encountered shape 
for the uropodal rami is ovate (figs 7f, i). Loss of 
the exopodal suture seen in Neoglyphea and some 
axiids is considered apomorphic (fig. 7g—j; char- 
acter 75). A dorsal thickening of the setose 
anterolateral margin of the uropodal exopod is a 
callianassid character shared with Anacalliax 
(fig. 7h; character 76); a notch on the margin of 
the exopod in Mictaxius is not considered homol- 
ogous. In Upogebia, Strahlaxius, Meticonaxius, 
Marcusiaxius and Tethisea the distal margin of 
the endopod is straight and ends laterally in a def- 
inite angle (figs 7g, j, k; character 77). In these 
same genera the telson tends to be shorter than 
wide. 

Primitively the telson and uropods bear dorsal 
spines often along the ribs (fig. 7f). Loss of spina- 
tion is apomorphic (character 78). 

In the primitive condition abdominal somite 6 
carries a well developed epimeron produced ven- 

trally to enclose the base of the pleopods; it has 
a marginal row of setae. In the more advanced 
thalassinideans the epimeron and its marginal 
setae are lost and the area is receptive to the hor- 
izontal folding forward of the tail fan (character 
79). 

Setal-rows. Setal-rows characterise many tha- 
lassinidean genera and are much more wide- 
spread systematically and morphologically than 
previously appreciated. Setal-rows were defined 
by (Kensley and Heard, 1991: figs 1,2) as tight 
rows of short plumose setae, each seta in a pit- 
like structure. They occur in several places: 

a longitudinal row near the rostral carina (if 
present); 

one, two or three vertical rows on the antero- 
lateral cephalothorax: marginally, at the base of 
the eyestalk; an intermediate row; and a row near 
the cervical groove (fig. 61); 

dorsolateral row on abdominal somite 1; 

lateral row on all or some of abdominal somites 
2—5; 

three rows, a longitudinal row on the margin of 
the pleuron, a transverse row along the posterior 
dorsolateral margin, and an oblique row in 
between, on abdominal somite 6; 

short transverse row on the mesial face of the 
propodus of pereopod 2; 

one or two rows on the mesial face of the 
propodus of pereopods 3 and 4 (figs 5К, 1). 
No species has all setal-rows. For this reason I 

treat them as 14 independent characters in which 
the apomorphic state is acquisition of the setal- 
rows. Table 1 explains the plesiomorphic and 
apomorphic states assumed (characters 80 to 93). 

Results 

The cladogram (ordered characters) 

The matrix of 27 taxa by 93 characters was treat- 
ed to phylogenetic analysis in the program HEN- 
NIG86 version 1.5 using the mhennig* and bb* 
(extended branch-swapping) options to find the 
most parsimonious trees. The results were con- 
firmed using the global and mulpars multiple 
branch-swapping options in PAUP 2.4. In the 
first analysis all characters were treated as 
ordered, 

Four equally short trees of 240 steps, with con- 
sistency and retention indices (ci and ri) of 41 
and 75 respectively, were obtained. Only two 
clades, each of three genera, could not be fully 
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dichotomously resolved. These were the genera 
of the Thomassiniidae and the three more 
advanced of the four genera of Micheleidae. 
These became resolved after successive weight- 
ing of the characters once with the xs w option in 
HENNIG86 to give a single fully dichotomous 
cladogram of the same length as the original four 
and with ci and ri of 63 and 87 respectively. 
Weighting had the effect of removing nine 

characters, most of which reached their derived 
state independently in two or more genera or in 
small clades, and which would not intuitively be 
expected to define major taxa. Twenty-four char- 
acters (26%) retained ci and ri equal to 100 and 
are marked with * in Table 1. A further 31 char- 
acters (31%) had ci equal to 50, that is, changed 
from the plesiomorphic to apomorphic state only 
twice or reversed once. 
The transformation series, apomorphic changes 

at all nodes of the cladogram, were investigated 
using the apolist option in PAUP 2.4 and with 
the program CLADOS. Ninety per cent of all 
steps in the cladogram were coincident in both 
transformation series but for 19 characters the 
nodes at which transformations took place were 
ambivalent. These were revealed with the xs h 
option in HENNIG86. The implication of this is 
that the state of 19 characters (in parentheses in 
Table 1) at some nodes was uncertain and they 
could not be used with certainty in defining supra- 
generic taxa. They are not included on fig. 9. 

Character changes defining the clades and 
higher taxa 

The cladogram derived using ordered charac- 
ters resulted in several major clades for which 
taxonomic status exists or is proposed and which 
are discussed in detail. Clades are numbered as 
in fig. 9. 
The Anomura and Thalassinidea (clade 51) 

share several apomorphies: possession of a linea 
thalassinica or linea anomurica (if considered 
homologous); free thoracic sternite 8; gill ele- 
ments paired transversely along rachis; absence 
of podobranch 7; chelate or subchelate pereopod 
1; and fused pereopodal basis-ischium. The 

cladogram suggests that the similar structure of 

the carpus-propodus joint of pereopod 1 may 

also be synapomorphic but convergence in tha- 

lassinideans and hermit crabs may be more prob- 

able. It is also hypothesised that the absence of a 

suture on the uropodal exopod is also a synapo- 

morphy but this demands that the condition be 

reversed in some axiids and in Laomediidae. 

Independent derivations of a linea thalassinica 
in non-axioid Thalassinidea and a linea anomuri- 
cain Anomura involve the same number of steps, 
two, as a single homologous structure lost in the 
axioids. Parsimony criteria cannot resolve this 
argument. Until it can be convincingly shown 
that there are fundamental structural differences 
between the linea anomurica and thalassinica 
which would support their independent evolu- 
tion, I must assume their homology. 
The synapomorphies of the Anomura (clade 

29) are given in fig. 9 but are incomplete because 
this group was only an outgroup for this analy- 
sis. All are paralleled in the Thalassinidea. 
The Thalassinidea (clade 50) share only a sin- 

gle synapomorphy which is never reversed, that 
is, a row of setae on the lower margin of ischi- 
um-propodus of pereopod 2. Other character 
changes are reversed in some genera or families: 
posterior margin of carapace with strong lateral 
lobes (lost in callianassoids); thoracic sternite 7, 
episternites contiguous posteriorly and flattened; 
and pleurobranchs absent (present in michelei- 
ds, some axiids and some upogebiids). A chelate 
pereopod 2 is a possible synapomorphy reversed 
partly in Thalassinidae and fully in Upogebiidae 
and Laomediidae. 
Of the three clades here treated as superfami- 

lies two, Thalassinoidea and Callianassoidea, are 
sister taxa (clade 49). Three clear character states 
define this clade: absence of medial rostral cari- 
na, reduced scaphocerite, and unarmed telson. 
The first superfamily, Thalassinoidea, is rep- 

resented by a single family and genus defined by 
numerous autapomorphies not included in this 
analysis and others which are convergent in other 
taxa: lateral ocular ridges on the rostrum; failure 
of the anterolateral margin of abdominal somite 
2 to overlap somite 1; flattened coxa 4, The irreg- 
ular and unique gill elements is a reversal. 
The second superfamily, Callianassoidea 

(clade 48), is defined by one unquestionable 
synapomorphy: posterior margin of carapace soft 
and without ridges. Others are ambivalent. The 
reduced rostrum, unarmed and obtusely triangu- 
lar (sometimes spike-like) and without lateral 
carinae, is seen in all families except Upogebi- 
idae and may be independently derived in 
Laomediidae and the others (clade 46). Howev- 
er, the upogebiid rostrum is unique, not very sim- 
ilar to that of the axioids or of the thalassinids 
and may be an autapomorphy. Reduction or 
absence of the male pleopod 1 is a possible 
synapomorphy but this requires a reversal in 
Laomediidae. 
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The Callianassoidea comprise six groups at 
family level of which the Laomediidae and 
Upogebiidae are the least derived. Laomediidae 
are characterised by: thoracic sternite 7, epister- 
nites diverging posteriorly (reversal); podo- 
branchs 3-7 present (reversal); absence of а 
meral spine on maxilliped 3; and uropodal ехо- 
pod with a transverse suture. 
Upogebiidae share numerous autapomorphies 

and, among the characters discussed here: the 
broad rostrum; appendix masculina absent; and 
uropodal endopod distally truncate. 
The remaining callianassoids group strongly 

in successive clades 47 and 46. Clade 47 is 
defined by absence of anterolateral lobes on 
abdominal somite |, reduction of epipods and 
podobranchs, and other character states which 
may be reversals. Clade 46 shares seven unam- 
bivalent character steps: coxa 4 flattened, with 
anteromesial lobe; eyestalk flattened; pereopod 1, 
carpus—propodus flattened, unequal; pereopods 
3 and 4, propodus flattened; male pleopod 1, 
appendix interna absent; and abdominal somite 6 
epimeron not ventrally produced. The derivation 
of a chelate pereopod 2 seems probable at this 
point. 

Clade 46 supports two pairs of families: 
Ctenochelidae + Callianassidae (clade 42) and 
Callianideidae + Micheleidae (clade 38). 

Ctenochelidae plus Callianassidae (clade 42) 
share: abdominal somite 1, tergite anterior to 
anterolateral lobes flexible; absence of epipod 3; 
and shortened cephalothorax. The three 
ctenochelid genera cluster paraphyletically and 
share only a cardiac prominence, a feature also 
seen in Anacalliax which has more callianassid 
characters. 

Callianassidae (clade 39) are a well defined 
family which share: pereopod 3 propodus 
uniquely with heel on proximal corner of lower 
margin; pleopods | and 2 sexually modified, 3—5 
uniquely similar and lamellar; male pleopod 2, 
appendix masculina absent; and uropodal exo- 
pod with unique anterodorsal setose thickening. 

Callianideidae and Thomassiniidae (clade 38) 
are united on: coxa 4 immobile and with condyle 
obsolete; maxilla 2 scaphognathite with a long 
seta; pereopod 1, merus uniquely with convex 
lower margin; and pereopods 3 and 4, propodus 
uniquely with 1 spiniform seta distally on lower 
margin. The derivation of setal-rows on pere- 
opods 2-4 and abdominal somites 1 and 6 may 
link these two families but they may have been 
derived independently in individual genera. 

The Callianideidae, comprising only Callian- 

idea, are defined most clearly on the autapomor- 
phy of marginal pleopodal filaments. The most 
significant characters in the analysis are: loss of 
the condyle and overlap between abdominal 
somites | and 2; and loss of appendix masculina. 
Callianidea typa is the only callianassoid in 
which the linea thalassinica is completely absent 
and so resembles an axioid, but its presence in 
C. laevicauda reinforces the callianassoid affini- 
ties of the genus. 
Clade 37 links the three genera of the 

Thomassiniidae which share three consistent 
characters: linea thalassinica displaced dorsally, 
ocular lobe substituted by branchiostegal scle- 
rite; mid-dorsal tergite of abdominal somite | 
anteriorly depressed; and midanterior region of 
thoracic sternite 7 flattened and broadened (coxae 
secondarily separate). Other character states 
defining the family are: maxilliped 3 ischi- 
um-merus at least slightly broadened, 
carpus—dactylus compact (shorter than ischi- 
um-merus); its exopod reduced or absent; with- 
out crista dentata or meral spine; pereopod 5 
short, compact and fitting into side of abdomi- 
nal somite 1; carapace with at least one vertical 
setal-row; and abdominal somite 6 with one setal- 
row. 
The relationships between the three 

thomassiniid genera were resolved by the clado- 
gram only after character weighting. 
The third superfamily, Axioidea (clade 45), is 

uniquely characterised by absence of the linea 
thalassinica. Although it may be argued that the 
axioids are not part of the anomuran-tha- 
lassinidean line on the grounds that there is no 
linea, there are so many other shared characters 
of gills, sternites and pereopods that this seems 
improbable. Other apomorphies of this group are: 
antenna 1 with article 3 only as long as article 2; 
and maxilla 2 scaphognathite with a long seta. 

Five family-level clades are recognised with- 
in the Axioidea. 
The first is Calocarididae (clade 8) which are 

best defined on the autapomorphic structure of 
the second male pleopods (Kensley, 1989), Con- 
tinued recognition as a separate family is based 
on not sharing the synapomorphies of the Axi- 
idae. 
Remaining axioids (clade 44) share vestigial 

or absent podobranch 2, possibly loss or arthro- 
branch 2, and abdominal somite 6 with a setal 
row. These divide into Axiidae s.s. (clade 43) and 
Strahlaxiidae + Micheleidae (clade 35). 
Two apomorphies define clade 43 containing 

the four genera of Axiidae: pereopods 3 and 4, 
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dactylus and pereopod 4, propodus with spini- 
form setae. Review of the literature supports the 
fact that spiniform setae are variously developed 
throughout the family and that the character is an 
axiid synapomorphy. These two characters are 
shared with Michelea (Micheleidae) but not with 
other axioids. Because so few axiid genera were 
included, the relationships between them are not 
explored. 

Strahlaxiidae and Micheleidae (clade 35) are 
particularly strongly linked and two character 
states are unique: abdominal somite 2 is more 
than twice as long as abdominal somite 1; and 
the exopod of pleopods 2-5 is laterally lobed. 
Other important characters are: coxa 4 flattened, 
with anteromesial lobe; pereopods 3 and 4, 
propodus flattened (less than twice as long as 
wide); uropodal endopod distally truncate, dis- 
tolateral margin subacute; and pereopods 2—4 and 
abdominal somites 1-6 with setal-rows. 

Strahlaxiidae (clade 13) share: abdominal 
somites 3-5 with dense tufts of lateral setae 
(although this may be a plesiomorphic condition 
appearing irregularly in the Thalassinidea); male 
pleopod | without appendix interna; and appen- 
dix masculina absent. The three genera placed in 
this family share a bifid apex on the rostrum and 
rugose gastric region of the cephalothorax. 
The four genera comprising the Micheleidae 

(clade 34) are characterised by four unique 
_ synapomorphies, seven other synapomorphies 

and one reversal. The unique synapomorphies 
are: antenna 1, article 1 elongate and waisted; 
mandibular incisor asymmetrical; longitudinal 

carinal setal-row; and 2-3 carapace vertical setal- 
rows. Other important characters are: rostrum 
unarmed; pereopod 1, carpus-propodus flattened; 
cephalothorax less than one third body length; 
and telson and uropod unarmed. The reversal is 
the presence of pleurobranchs 5—7 (or at least 7). 

Tethisea is the most primitive of the michelei- 
ds; the rest (clade 33) share five synapomorphies 
of which a second setal-row on pereopods 3 and 
4 is unique. Michelea is characterised by 16 char- 
acter changes among the suite listed here (notably 
absence of rostrum) but the most significant 
defining character is its marginal pleopodal 
lamellae. The relationships between Michelea, 
Marcusiaxius and Meticonaxius were resolved 

in the cladogram only after character weighting. 

An alternate cladogram (unordered charaters) 

An alternate analysis was run with multistate 

characters 27, 29, 30, 31 and 36 unordered. Char- 

acters 27-31 deal with the numbers of epipods 

and branchiae and 36 with the scaphocerite. Mak- 
ing them unordered means that a change from 
any one state to any other is treated as one step, 
equal to a change between sequential states. The 
alternate analysis resulted in four equally parsi- 
monious trees of 234 steps (ci = 42, ri = 75) 
which were fully resolved with successive 
weighting. 

This differed from the one obtained using 
unordered characters, in: 1, being 6 steps short- 
er; 2, the relationships between the major clades; 
and 3, relationships between the thomassiniid 
genera. The shorter length was accounted for in 
the epipods (character 27 four steps shorter) and 
branchiae (characters 29-31 each one step short- 
er). Character 36 was one step longer. This clado- 
gram suggested that Thalassina is the sister taxon 
to Axioidea rather than Callianassoidea. How- 
ever, the supposed synapomorphies of Thalassi- 
na and Axioidea are largely ambivalent charac- 
ters. The only unique synapomorphies are the 
chelate pereopod 2 and triangular male pleopod 
1. The chelate pereopod 2 is of doubtful homol- 
ogy and occurs in higher Callianassoidea also. 
The same may be said of the second character. 
The rearrangement of the thomassiniid genera 
was obtained only after successive weighting and 
remains questionable. 

Ambivalent characters 

Typically, ambivalent characters are explained 
by the inability of the phylogenetic programs to 
choose between one apomorphic step and one 
reversal, on the one hand, and two independent 
apomorphic steps, on the other. Both contribute 
two steps to tree length. Independent steps, which 
imply that these characters are non-homologous, 
is the commonsense interpretation for many. Oth- 
ers are more difficult to interpret. Character 3, 
for example, the flattened and shortened rostrum 
could have evolved independently in the 
Laomediidae and the non-upogebiid callianas- 
soids, or been derived once in the Callianas- 
soidea. In the latter case the upogebiid rostrum is 
a new character, and its specialised structure sug- 
gests this may be possible. A chelate pereopod 2 
is another character about which the analysis was 
doubtful. Assuming it is apomorphic, which itself 
is uncertain, this character state could have arisen 
independently in Axioidea and advanced Cal- 
lianassoidea, or have been lost in laomediids and 
upogebiids independently. The former is the 
more likely scenario since the condition in Tha- 
lassina is quite different from in other tha- 
lassinideans. 
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A new classification of the Thalassinidea 

The generally high values of ci and ri give con- 
siderable confidence in the structure of the clado- 
grams and it is used to hypothesise a classifica- 
tion as follows (clade numbers іп fig. 9 in 

Infraorder Anomura (29) 

Infraorder Thalassinidea (51) 

brackets). The alternate cladograms derived 
using ordered and unordered characters differ 
only in the relationships of the superfamilies and 
genera in one family, neither discrepancy affect- 
ing the classification. 

Superfamily Thalassinoidea Dana, 1852 (6) 
Family Thalassinidae Dana, 1852 (6) 

Superfamily Callianassoidea Dana, 1852 (48) 
Family Laomediidae Borradaile, 1903 (7) 
Family Upogebiidae Borradaile, 1903 (21) 
Family Callianideidae Kossmann, 1880 (22) 

Family Thomassiniidae de Saint Laurent, 1979a (37) 
Family Ctenochelidae Manning and Felder, 1991 (42, 41, 40) 
Family Callianassidae Dana, 1852 (39) 

Superfamily Axioidea Huxley, 1879 (45) 
Family Calocarididae Ortmann, 1891 (8) 
Family Axiidae Huxley, 1879 (43) 
Family Strahlaxiidae fam. nov. (13) 
Family Micheleidae Sakai, 1992a (34) 

The significant taxonomic changes proposed 
are: 

1. Definition of the Thalassinidea as a mono- 
phyletic taxon distinct from the Anomura; 

2. Division of the Thalassinidea into three 
monophyletic superfamilies; 

3. Restriction of the Callianideidae to its type 
genus. 

4. Confirmation and definition of the family 
groups Thomassiniidae and Micheleidae (incor- 
porating Meticonaxiinae Sakai, 1992b). 

5. Recognition of the Ctenochelidae as a para- 
phyletic family; 

6. Erection of a new family, Strahlaxiidae. 

Discussion 

Although as many as 18 family-group taxa 
have been proposed for the Thalassinidea, their 
relationships are disputed. Discussion in the lit- 
erature mostly concerns the similarities or dif- 
ferences between only two taxa (Callianassidae 
and Upogebiidae in particular). Few contribu- 
tions have offered data on three or more taxa 
(necessary to resolve trees) and only recently 
have plesiomorphic and apomorphic similarities 
been distinguished. 

The first synthetic work was that of Borradaile 

(1903) who recognised only four families: Axi- 
idae, Laomediidae, Thalassinidae and Callianas- 
sidae. Most of the 23 genera and subgenera 
defined by him are still valid, the greatest diver- 
gences from present nomenclature being in the 
Callianassidae. Borradaile’s tree of ‘genealogical 
relations’ is similar to that derived from my 
analysis; in fact, its basic dichotomies are iden- 
tical. The tree and his key define one clade con- 
taining Calocaris and other axiid genera, and a 
second clade which splits off the Laomediidae, 
Thalassinidae, Upogebiidae, Callianideidae and 
Callianassidae in turn (as in my most parsimo- 
nious cladogram). The congruence between Bor- 
radaile’s and my trees is remarkable especially 
given the greater number of taxa and characters 
used by me. 

Borradaile’s tree of generic and family rela- 
tionships has not always been accepted. 
Gurney (1938) tackled the problem of tha- 

lassinidean relationships by examining larval 
characters. He concluded that larval characters 
common to all thalassinideans are shared with 
the lobster Homarus but that the group is not 
homogenous. He recognised “two series of gen- 
era which might be regarded as Homarine and 
Anomuran respectively”. In his tree the anomu- 
ran group (Upogebiidae and Laomediidae) are 
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more closely related to the Anomura than to the 
homarine group (Axiidae and Callianassidae). 
Five larval characters were used to separate the 
two groups and some adult characters added to 
distinguish the Callianassidae and Upogebiidae. 
Much of his argument is taken up with the dif- 
ferences just between these last two families 
about which there is no dispute; only the affini- 
ties of Upogebiidae and Laomediidae to Anomu- 
ra are relevant to thalassinidean phylogeny. 
Whether these characters are synapomorphies or 
shared plesiomorphies was not debated by Gur- 
ney and by his own admission the ‘character . . . 
on which the greatest stress has been laid as evi- 
dence of relation to Anomura . . . is disputable’. 
Gurney’s (1938) tree of affinities, which is very 
different from that proposed here, was criticised 
by Konishi (1989) on the basis of data from lar- 
vae of more families. 
Gurney’s tree of relationships proposes that the 

Thalassinidea are not monophyletic, rather, that 
the Axiidae + Callianassidae are the sister-group 
to the Anomura + Upogebiidae + Laomediidae. 
Such an arrangement presumes, as in my hypoth- 
esis, that the linea (thalassinica or anomurica) is 
homologous and was lost in the Axiidae. It 
assumes that the characters shared by Upogebi- 
idae and Callianassidae arose independently: 
anterolateral lobes on abdominal somite 1 lost; 
reduction of epipods and podobranchs; and that 
the upogebiid rostrum is a unique apomorphy. 
De Saint Laurent (1973) supported the differ- 

ences between Callianassidae and Upogebiidae 
by raising the latter to full family rank but her 
grouping of the Callianideinae into Callianassi- 
dae was provisional. She too appeared to suspect 
that the callianassids have some axiid affinities 
but then offered no new evidence. She was 
uncertain about the affinities of the Upogebiidae 
but suspected they are close to Thalassinidae and 
Laomediidae, which is the case in my hypothet- 
ical tree. 
De Saint Laurent (1979a, and in less detail in 

1979b and in de Saint Laurent and Le Loeuff, 
1979) grouped the Axiidae, Callianassidae and 
Callianideidae, in a superfamily, Axioidea, (or 
section Axiidea) which was defined as follows: 
reptant decapods with the epistome partially 
exposed, without a thelycum in the female, with 
pereopods 1-5 having the basis and ischium 
fused, with pereopods | and 2 chelate, pereopod 
3 simple, pereopod 4 simple or subchelate, pere- 

opod 5 chelate or subchelate, pleopods usually 

with an appendix interna, and maxilliped | 

always with a foliaceous epipod (my translation). 

Several of these characters are true for all tha- 
lassinideans but the ‘axioid’ families as defined 
by de Saint Laurent (1979a) were said to differ 
from all others (Upogebiidae, Laomediidae and 
Thalassinidae) in the shape of the anterior region 
of the carapace, structure of the limbs and in lar- 
val morphology. 
The peculiarities of the anterior margin of the 

carapace of ‘axioids’ were not defined. The most 
significant feature of the limbs distinguishing this 
superfamily group is that pereopod 2 is fully 
chelate, a condition never seen in other tha- 
lassinideans and is the only apomorphy shared. 
My analysis would suggest that chelate pere- 
opods 2 have arisen independently in Callianas- 
sidae + Ctenochelidae (+ Thalassinidae) and 
Axioidea. Given the frequency of chelate limbs 
in the decapods this would not be a surprise. 

Larval characters uniting the superfamily were 
listed by Gurney (1938) but plesiomorphic and 
apomorphic similarities of axiids and callianas- 
sids were not distinguished by him nor by sub- 
sequent authors. Because larvae of so few species 
are known with certainty, such characters cannot 
be easily investigated (Konishi, 1989). He tabu- 
lated the main zoeal characters of the Axiidae, 
Callianassidae, Upogebiidae, Thalassinidae and 
Laomediidae. He did not attempt to define rela- 
tionships beyond stating his belief that the Axi- 
idae are “most primitive and plesiomorphic in 
general feature” and that the upogebiids and 
laomediids are not grouped as in Gurney’s (1938) 
scheme. 
De Saint Laurent (1979b; reiterated in de Saint 

Laurent and Le Loeuff, 1979) ranked the Upoge- 
biidae in a distinct section of Thalassinidea, 
Gebiidea, with Laomediidae and Thalassinidae, 
This was mainly on the basis of a simple 
pereopod 2 and convergence of habitus from a 
fossorial way of life. She noted the similarity of 
upogebiid larvae to those of ‘Dromiacea’ and 
the special ‘trachelifer’ larvae of laomediids 
without seeming to support Gurney’s anomuran 
line. 
De Saint Laurent’s classification is not sup- 

ported by parsimony criteria. Rearrangement of 
clades in my cladogram according to her scheme 
added 11 steps to the shortest tree. Significant 
homeoplasies added were: loss of posterolateral 
lobes on the carapace three times, in Thalassina, 
Laomedia and in Axioidea; loss of anterolateral 
lobes on abdominal somite | twice, in Upogebia 
and most callianassoids; loss of scaphocerite in 
two major clades; loss of podobranchs 3-6 twice, 
in Upogebia and higher callianassoids; and loss 
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or armature on telson and uropod twice. 
Ngoc-Ho (1981) demonstrated that the larvae 

of Laomediidae and of Upogebiidae could be 
divided into subgroups and discussed similari- 
ties between them and with adult Glypheidae. 
Her discussion did not offer an opinion on the 
position of these two families relative to other 
thalassinideans. 
The first cladistic analysis of the Thalassinidea 

was that of Martin and Abele (1986) who used 54 
characters in an analysis of 20 taxa in the 
‘Anomura’. The monophyly of their group of five 
thalassinidean families and of de Saint Laurent's 
(1979a) superfamily was not supported by the 
most parsimonious cladogram but they conclud- 
ed that the Thalassinidea could be recognised in 
a slightly longer tree. 

Martin and Abele (1986) defined the Tha- 
lassinidea on the basis of two apomorphies: 
absence of pleurobranchs on thoracic somites 
5—7; and possession of fewer than 14 pairs of 
gills (podobranchs excluded). Neither of these 
conditions is in fact the most plesiomorphic state 
found in thalassinideans. They did not recognise 
the presence of a linea thalassinica, which might 
be thought to be diagnostic of the taxon, as an 
apomorphy but rather as a more plesiomorphic 
condition of the linea anomurica. 

Their division of the families was first into 
Laomediidae + Axiidae which share reduced 
male pleopods and phyllobranchiate gills, both 
states which are widespread in other tha- 
lassinidean families. The second major clade, 
Thalassinidae + Upogebiidae + Callianassidae, 
shared uropodal rami without sutures, The first 
two of these were said to share a subchelate first 
pereopod. This is not so for most upogebiids and 
is probably not homologous in the two families. 
It is not surprising that with only four characters 
effectively distinguishing the families their tree 
is different from that presented here. 

Kensley and Heard (1991) presented a cladis- 
tic analysis using PAUP of the Callianideidae, 
defined a priori as a family of 18 species in seven 
genera, united by the possession of rows of spe- 
cial plumose setae on the carapace, some abdom- 
inal somites, and the propodi of pereopods 2—4. 
Their analysis used Axiidae, Laomediidae and 
Callianassidae as outgroups; 21 characters were 
used. Their most parsimonious result (18 34-step 
trees which I have calculated trom their data) did 
not resolve the relationships between Callianas- 
sa, Crosniera, Mictaxius and Thomassinia, 
demonstrated that these four together were the 
sister-group of Callianidea, and showed that all 

five were isolated from Michelea, Marcusiaxius 
and Meticonaxius. This result has some similar- 
ity to my phylogeny in that Callianideidae, 
Micheleidae and possibly Thomassiniidae appear 
monophyletic. The tree was dismissed by Kens- 
ley and Heard because ‘the ingroup could not be 
rooted as monophyletic’. On the contrary, it 
demonstrates that on the basis of this small data- 
set the “Callianideidae' s.l. are not monophylet- 
ic. In spite of this evidence Kensley and Heard 
(1991) insisted on the monophyly of their seven 
genera and removed Callianassa from the analy- 
sis. One effect of this was to reduce the number 
of informative characters to only 15. My calcu- 
lation from their data produced two unresolved 
trees of 23 steps and I was not able to reproduce 
their cladograms (1991: fig. 25). However, some 
synapomorphies of each of the Callianideidae 
(s.s.), Micheleidae and Thomassiniidae are 
shown in spite of their interrelationships being 
misleading, 

Kensley and Heard’s (1991) revision and phy- 
logenetic analysis of genera was accepted by 
Sakai (1992a) who recognised the callianassid 
affinities of the Thomassiniidae and the axiid 
affinities of the others. His ‘cladogram’ (Sakai, 
1992a: fig. 1) was constructed in an unconven- 
tional manner in order to illustrate these affinities 
and is not based on phylogenetic principles. His 
opinion that the Thalassinidae are more closely 
related to the Callianideidae than to other fami- 
lies is not supported here. He noted that both 
groups have setal pits but their structure and posi- 
tions differ. 

There are two views of the relationship of the 
Calocarididae to the Axiidae. Sakai and de Saint 
Laurent (1989) and Sakai (1992b) did not recog- 
nise the family as distinct but Kensley’s (1989) 
hypothetical scheme used three synapomorphies 
to separate its four genera from the Axiidae. My 
phylogeny supports this result and goes further in 
suggesting some synapomorphies for the other 
axiid-like genera. 
The Strahlaxiidae have not been recognised as 

distinct before. Strahlaxius is a sister-group of 
the Micheleidae and the two families share sev- 
eral synapomorphies. It is their separation from 
the Axiidae which enables the new family to be 
recognised. 
My analysis was not detailed enough to support 

or deny Manning and Felder’s (1991) revision of 
the Callianassidae and introduction of the 
Ctenochelidae. For the time being, Ctenocheli- 
dae are recognised as a paraphyletic taxon. Its 
original diagnosis includes only two synapo- 
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morphies, a cardiac prominence and a uropodal basis and ischium fused; with pereopod 1 chelate 
exopod notch, neither present in all genera. and carpus-propodus articulation slight; pereo- 

pod 2 chelate or simple; always with dense row 
THALASSINIDEA Latreille of long setae on lower margin; pereopod 3 sim- 

^ a ple; pereopod 4 simple or subchelate; pereopod 
Diagnosis. Reptant decapods without a thelycum 5 chelate or subchelate; without arthrobranch on 
in the female; with pereopods 1-5 having the  thoracomere 1. 

Key to superfamilies and families of Thalassinidea 

Е Linea thalassinica absent; antenna | with article 3 about as long as article 
PD AR НӘ Ra dei cma CN iens mmm eth Axioidea..... 2 

— Linea thalassinica present at least anteriorly (figs 4j, l-n) (if absent, with 
flattened eyestalks and cylindrical pleopodal marginal filaments (fig. 4k)); 
antenna | with article 3 usually longer than 2.............................›.....›...... 5 

27 Pleopod 2 endopod simple, with terminal enlarged appendix masculina 
(fig. 8g); eye unpigmented; uropod exopod usually with suture .................. 
BORNEO NA WC PCA ERGE Re ARRA Calocarididae 

— Pleopod 2 endopod foliaceous with small appendix masculina attached 
mesially (figs 8e, 1); eye usually pigmented; uropod exopod usually with- 
ZUW EGZ EC A A O ob e USERS Lr te 3 

3. Abdominal somite 2 less than twice as long as 3; exopods of pleopods 2—5 
not laterally lobed (fig. 8e); pleuron of abdominal somite 1 produced; coxa 
of pereopod 4 more or less cylindrical; propodus of pereopods 3 and 4 
more or less linear; uropodal endopod ovate (fig. 7f); pereopods 2-4 and 
abdominal somites without setal-rows ................... esee Axiidae 

— Abdominal somite 2 twice as long as 3; exopods of pleopods 2—5 lateral- 
ly lobed (fig. 81); pleuron of abdominal somite | not produced; coxa of 
pereopod 4 flattened; propodus of pereopods 3 and 4 more or less flattened 
(figs 5k, 1); uropodal endopod triangular or ovate (fig. 7g); some of pere- 
opods 2-4 (figs 5k, 1) and abdominal somites with setal-rows ................ 4 

4. Rostrum spinose, apically bifid (fig. 4d); longitudinal and vertical setal- 
rows on carapace absent; antenna 1, article 1 as long as 2; mandibular 
incisor toothed and symmetrical; epipods and podobranchs reduced 
DEERE S EI KE AAAA EE PMA sage ZANA PEM Strahlaxiidae 

= Rostrum not spinose; longitudinal and vertical setal-rows on carapace pre- 
sent; antenna 1, article 1 longer than 2 (figs 4f, h); mandibular incisor not 
toothed and asymmetrical; epipods and podobranchs rarely reduced 
күн н e pasa ert eerte tnr bea vett YE Ern seen Micheleidae 

5. Uropodal rami linear; gill elements irregular, filamentous proximally and 
plate-like distally (fig. бт); rostrum spinose, narrow esse iese ee ee 
Y BUBBA MERA RODE oom iR ACTA LEWY Ro ESE Thalassinoidea 
[1 family: Thalassinidae; | genus: Thalassina (fig. 1а). See Poore and Grif- 
fin, 1979 and Dworschak, 1992 for separation of the species] 

-- Uropodal rami lamellate; gill elements regularly paired, lamellate (fig. 60); 
rostrum flat or obsolete .................. see Callianassoidea. . . 6 

6. Posterior margin of carapace with lateral lobes (fig. 1b); abdominal somite 
1 with anterolateral lobe; maxilla 2 scaphognathite with several long setae 
On posterior obese Terent ato e a ers etit yw Laomediidae 

— Posterior margin of carapace evenly curved (fig. 2c); abdominal somite 1 
without anterolateral lobes; maxilla 2 scaphognathite with 1 or without 
long seta on posterior lobe ..................... D———Ó— 7 

7. Pereopods 1 equal; pereopod 2 simple (fig. 5i); rostrum usually broad and 
setose (figs 4n—r); eyestalks cylindrical; coxa of pereopod 4 cylindrical........ 

Upogebiidae PPPOE 
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Pereopods 1 unequal, rarely equal; pereopod 2 chelate (fig. 4h); rostrum 

obsolete; eyestalks flattened (figs 4i-m); coxa of pereopod 4 flattened on 

SB OF KOR ES ыа E EE seein E vcra NAI Hem GAP EE ope 

Maxilla 2 scaphognathite with long posterior seta (fig. ба); pereopod | 

merus with convex lower margin; pereopod 3 (and sometimes 4) propodus 

with single distal spiniform seta on lower margin (fig. 5m); pereopods 2—4 
and abdominal somites usually with setal-rows (figs 5k, 1); abdominal 
somite | strongly chitinised anteriorly; cephalothorax half as long as total 
length; coxa of pereopod 4 immobile ..................... eene 9 
Maxilla 2 scaphognathite without long posterior seta (fig. 6b); pereopod 1 
merus with straight or spinous lower margin; pereopod 3 propodus with- 
out distal spiniform seta on lower margin; pereopods 2-4 and abdominal 
somites without setal-rows; abdominal somite 1 weakly chitinised anteri- 
orly; cephalothorax third as long as total length; coxa of pereopod 4 Vue m 
WNP BANA WEE ке RA c cie cc mon TS T IR 1 
Linea thalassinica absent or short; pleopods with marginal filaments (fig. 
8n); abdominal somite I with anterodorsal dome (fig. 2a); thoracic stern- 
ite 7 narrow (fig. BE). ias i tet a og ke RR n Callianideidae 
[1 genus: Callianidea (fig. 2a), 2 described species] 
Linea thalassinica present lateral to eyestalks (figs 4i, j); pleopods without 
marginal filaments; abdominal somite 1 anteriorly depressed (fig. 2b); tho- 
racic sternite 7 broad, сохае 4 separate ............................... Thomassiniidae 
Pleopod 2 similar to pleopods 3—5, rami lanceolate; pereopod 3 propodus 
linear or weakly ovate; uropodal exopod simply ovate ................... 
EE ECT ROR Ed E ТЕ Ctenochelidae 
Pleopod 2 reduced, sexually modified; pleopods 3-5 with broad interact- 
ing rami (figs 8j, k); pereopod 3 propodus with proximal heel on lower 
margin (fig. 5n); uropodal exopod with secondary setose lobe (fig. 7h) 
мне елен кран UU RT АА. rrr rec EŃ Callianassidae 

AXIOIDEA Huxley 

not Axioidea sensu de Saint Laurent, 1979a: 1395. 

Diagnosis. Thalassinidea. Posterior margin of 
carapace with lateral lobes; linea thalassinica 
absent; pleuron of abdominal somite 1 more or 
less produced; eyestalks cylindrical; antenna 1 
with article 3 about as long as article 2; maxilla 
2 scaphognathite with 1—2 long setae on posteri- 
or margin; gill elements paired; pereopod 2 
chelate; pleopods with appendix interna; pleo- 
pod 2 similar to pleopods 3-5; uropodal rami 
lamellate. 

Axiidae Huxley 

Diagnosis. Axioidea. Rostrum usually spinose, 
apically acute; eye usually pigmented; pleuron 
of abdominal somite 1 produced; abdominal 
somite 2 less than twice as long as 3; propodus 
of pereopods 3 and 4 linear or broadened; coxa 
of pereopod 4 more or less cylindrical; male pleo- 
pod 2 endopod foliaceous with small appendix 
masculina attached mesially; exopods of 
pleopods 2-5 not laterally lobed; uropodal endo- 
pod ovate; pereopods 2-4 without setal-rows, 
abdominal somite 6 with longitudinal setal-row. 

Key to genera of Axiidae 

The most recent key to the genera of this family (Sakai and de Saint Laurent, 1989) 
did not take into account the removal of genera to Calocarididae or the new fami- 
ly, Strahlaxiidae. The manuscript was published independently by K. Sakai and 
contains many errors (M. de Saint Laurent, pers. comm.). I am extremely grateful 
to M. de Saint Laurent for pointing out and correcting the errors; these improve- 
ments have been incorporated in this revised but pragmatic key. Nevertheless, many 
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species still do not fit well with existing generic diagnoses and a reappraisal of the 
family is needed. Couplet 1 can be difficult if the uropodal exopod suture is obscure. 
If in doubt try the unusual genera leading from the first alternate before going to 
couplet 5. 

1. 

2 

Uropodal exopod without transverse suture (or suture obscure) ................ 2 
Uropodal exopod with transverse suture (fig. 7a) (sometimes without) 

Eyes weakly or not pigmented (rarely fully pigmented); rostrum level with 
DES EAOE e Senses ыбы AA ын Ре ER TRACE 3 
Eyes fully pigmented; rostrum significantly depressed below level of cara- 
RACE GALI POKO ZAST ет, Me! a. ee IG Dar 4 
Pereopods 1 equal, fixed finger short; pleura of abdominal somites 3-5 
posteriorly rounded ................................ Anophthalmaxius De Man, 1905 
Pereopods 1 unequal, fixed finger of smaller cheliped basally almost as 
broad as propodus (fig. 5g); pleura of abdominal somites 3-5 posteriorly 
O Ee dar Yay Pe ЖЕК Eiconaxius Bate, 1888 
Male pleopod 1 present; median carina ends anteriorly in angle or tooth; 
submedian carinae present (fig. 4c) .............. Scytoleptus Gerstaecker, 1856 
Male pleopod 1 absent; median carina rounded anteriorly; submedian cari- 
пасе. Parascytoleptus Sakai and de Saint Laurent, 1989 
Pereopodal epipods absent (or vestigial on pereopods 4 and 5 only); ros- 
trum a short acute spike; maxillipedal 3 exopod with clear bend (fig. 6e) 
АРЕНЕ У Coralaxiinae . . . Coralaxius Kensley and Gore, 1981 
Pereopodal epipods present on 1-4 (fig. бп); rostrum not a spike, usually 
broad, dentate, longer than eyes; maxillipedal 3 exopod not clearly bent (fig. 
C1 URS y құдық e ts Moo 0. m ty к бе Ө ые (= е ДА лу 6 
Pleopods 2—5 without appendix interna; antenna 2 scaphocerite usually 
bifürcaleXFig. FE) «ce ea opacos Eutrichocheles Wood Mason, 1876 
Pleopods 2-5 with appendix interna (fig. 8т); antenna 2 scaphocerite usu- 
RANE SURAT” AE, 0 a o PH Gel e POOR PUN Are mee 7 
Pleurobranchs 5—7 (above pereopods 2—4) present (absent in 1 undescribed 
O AA ES o a AE 8 
Pleurobranchs 5-7 (above pereopods 2-4) абѕепі.................................... 13 
Supraocular spines absent, rostrum evenly and weakly dentate (fig. 4e) 
M WE SA N NR RD DE RE ITS OE MEN Axius Leach, 1815 
Supraocular spines present, i.e. basal rostral spine well developed, often 
larger than more distal spines (fig. 45)............2......--- 9 
Male pleopod 1 present (sometimes absent in Spongiaxius)....................... 10 
Male pleapod IDEE И е co rad Pas O e se seed ena 12 
Antenna 2 scaphocerite short, comma-shaped in lateral view (fig. 4t); 
rostrum with lateral rows of several erect spines; living in sponges 
FL eer ОЛ A Spongiaxius Sakai and de Saint Laurent, 1989 
Antenna 2 scaphocerite as long as article 4; rostrum with 1 or 2 lateral 
spines only; not living in SPONGES ............... seen 11 
Eyes fully piginented, тойпйей.........!..... (4.2.212.1.1.1..42 110 АЛА ее еке Me dead eg ede 
Кек ен WER ree sl Bouvieraxius Sakai and de Saint Laurent, 1989 
Eyes weakly pigmented, anteriorly Пайепей.................2.1..)) 000 ee ee Ee 
ER EE ИЙЕ EED Levantocaris Galil and Clark, 1993 
Rostrum twice as long as eyestalks, not depressed, strongly dentate; cara- 
pace carinae armed; pereopod 1-8рїйое................... esee 
SURES se WA САЛ, BARZE Calaxius Sakai and de Saint Laurent, 1989 
Rostrum little longer than eyestalks, depressed, not dentate; carapace cari- 
nae unarmed; pereopod 1 not spinose................. eee 
en ы ыла CZE, Dorphinaxius Sakai and de Saint Laurent, 1989 
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Diagnosis. Axioidea. Rostrum usually spinose, 
apically acute; eye usually not pigmented; pleu- 
ron of abdominal somite I produced; abdominal 
somite 2 less than twice as long as 3; propodus 

Calocarididae Ortmann 

GARY C. B. POORE 

Antenna 2 scaphocerite rudimentary; eyes weakly pigmented; male pleo- 
podi ресе FE PG sera reer Paraxius Bate, 1888 
Antenna 2 scaphocerite at least moderately long; eyes fully (rarely weak- 
ly or not) pigmented; male pleopod 1 absent (rarely present) ................. 14 
Carapace covered with scale-like tubercles; rostrum styliform, usually 
shorter than elongate eyestalks; pereopod | granulate, spinose on upper 
TAL PINS ылыы ыы A ZA PARA OE sie Oxyrhynchaxius Parisi, 1917 
Carapace smooth or spinose; rostrum not styliform (if narrow, longer than 
eyestalks which are not more than twice as long as wide); pereopod 1 spin- 
oseotruppet margins OE MOL ныла AJ E 1 
Eyestalks short (not more than half as long as rostrum); eyes weakly or not 
PISMENIEG ss ыл ТІС ORA Calocarides Wollebaek, 1908 
Eyestalks long (at least half as long as rostrum); eyes fully pigmented 
К oszcz ЕК DĄ ns em СТЫ СУҒА ine, DORN mo SED cd P 16 
Rostrum narrow and acute (fig. 4b); supraocular spines present; pereopod 
1 elongate, propodus and dactylus spinose or strongly setose on upper and 
lateral surfaces .................. Acanthaxius Sakai and de Saint Laurent, 1989 
Rostrum broadly triangular; supraocular spines absent; pereopod 1 stout, 
propodus and dactylus smooth .................... eese eene 17 
Eyestalks elongate; median, submedian and lateral carinae unarmed ridges 
M.A oo va LAER Axiorygma Kensley and Simmons, 1988 
Eyestalks stout; median, submedian and lateral carinae tuberculate, dentate 
oF ABDSORÊ e Re КЕЛЕКЕ ОА КТА sd Ń 18 
Carapace carinae absent, strong paired tubercles instead; rostrum as long 
ás or Shorter’ than CYeste hes ee. tera M Ese HER een 
AE PASA AR АК А AE Allaxius Sakai and de Saint Laurent, 1989 
Submedian carinae appear as horse-shoe-shaped line of weak tubercles; 
rostrum as long as or longer than eyestalks ......... Axiopsis Borradaile, 1903 

setal-rows. 
of pereopods 3 and 4 more or less linear; coxa of 

Key to genera of Calocarididae 

See Kensley (1989) and Sakai and de Saint Laurent (1989) for diagnoses of the 
genera and species and an entry to the literature. This key is a reconciliation of both 
works and adds the later genus of Sakai (1992b). 

l. 

ыу 

| 

Uropodal exopod without transverse suture; sexes separate but some indi- 
viduals hermaphroditic ........................sssss Eucalastacus Sakai, 1992 
Uropodal exopod with transverse suture; hermaphroditic ........................ 2, 
Carapace with strong post-cervical carina .............................ууууу[уДу[Ду. 3 
Carapace without post-cervical Catina ea Ашен ы-ы 4 
Eyes flattened, mesially contiguous .......................... Calocaris Bell, 1853 
Eyes rounded, not mesially contiguous ............... Lophaxius Kensley, 1989 
Male pleopod 2 endopod with appendix interna and appendix masculina 
free, with 2 mesial rows of simple setae ................ Calastacus Faxon, 1893 
Male pleopod 2 endopod with appendix interna and appendix masculina 
fused, with 2 mesial rows of spiniform $еїае........................................... 5 

pereopod 4 more or less cylindrical; male pleo- 
pod 2 endopod simple, with terminal enlarged 
appendix masculina; exopods of pleopods 2—5 
not laterally lobed; uropodal endopod ovate; 
pereopods 2—4 and abdominal somites without 
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Appendix masculina elongate; podobranchs and arthrobranchs well devel- 
Oped...... esent Calaxiopsis Sakai and de Saint Laurent, 1989 
Appendix masculina boot-shaped; podobranchs and arthrobranchs rudi- 
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mefitaty ee Ar ed Aa Ambiaxius Sakai and de Saint Laurent, 1989 

Micheleidae Sakai abdominal somites with some setal-rows. 

Micheleinae Sakai, 1992: 18. 

Meticonaxiinae Sakai, 1992: 19. 

Diagnosis. Axioidea. Rostrum flat or obsolete; 
eye usually pigmented; antenna I, article I 
longer than article 2; pleuron of abdominal 
somite I obsolete; abdominal somite 2 twice as 
long as 3; propodus of pereopods 3 and 4 more 
or less broadened; coxa of pereopod 4 flattened; 
male pleopod 2 endopod foliaceous with small 
appendix masculina attached mesially; exopods 
of pleopods 2-5 laterally lobed; uropodal 
endopod ovate; carapace, pereopods 2—4 and 

Remarks. Sakai (1992) erected the callianideid 
subfamily Micheleinae for genera without a linea 
thalassinica, with anterolateral lobes on abdom- 
inal somite |, with a long scaphocerite, subequal 
first pereopods, with a small rostrum, and with 
normal propodus on pereopod 4. His second sub- 
family, Meticonaxiidae, differed mainly on the 
presence of a rostrum and absence of pleopodal 
filaments. The phylogenetic analysis suggests 
that the meticonaxiids are polyphyletic and must 
therefore be synonymised with Micheleidae. The 
subfamily is not related to the Callianideidae and 
is here elevated to family rank. 

Key to genera of Micheleidae 

The family is intended to include the two subfamilies of Callianideidae, Micheleinae 
and Meticonaxiinae, erected by Sakai (1992a). Its four genera include species have 
been variously included in Axiidae, Callianassidae and Callianideidae. 

1. Rostrum minute, triangular (fig. 40); without pleurobranchs; pereopods 3 
and 4 with lateral spiniform setae (fig. es ae 
ОТАНЫ ЖОҒ E e MO ЛҮК ona ee ене UN Michelea Kensley апа Heard, 1991 
Rostrum prominent, flat (figs 4g, h); with pleurobranchs; pereopods 3 and 
4 without lateral spiniform setae ............... nere erento кненне 2 

Cheliped with thickened setae in gape (fig. 5d); abdominal somites 3-5 

without setal-rows; uropodal endopod with anterior margin convex, end- 

ing by curving to rounded posterior margin .................... Tethisea gen. nov. 

Cheliped without thickened setae in gape; abdominal somites 3-5 with 

setal-rows; uropodal endopod with straight anterior margin ending niis 

Ts es APTA iS ORCI ACTOR ld Ges den dek ТН OWCY O : 

d ADR in dorsal view, rostrum narrow (fig. 4g); cheliped fixed fin- 

ger with major tooth two-thirds way along; maxilliped 2 exopod reduced 

КОЛАК ZETA ZANE ORNE мау Meticonaxius De Man, 1905 

Eyes not visible in dorsal view, rostrum wide (fig. 4h); cheliped fixed fin- 

ger with major tooth one-third way along; maxilliped 2 exopod long 

Tethisea gen. nov. 

Type species. Tethisea indica. sp. nov. 

Diagnosis. Micheleidae. Rostrum prominent, 

flat. Pleurobranchs 5-8 present. Pereopods 3 and 

4 without lateral spiniform setae. Cheliped with 

thickened setae in gape. Abdominal somites 3-5 

without setal-rows. Uropodal endopod with 

Marcusiaxius Rodrigues and Carvalho, 1972 

anterior margin convex, ending by curving to 
rounded posterior margin. 

Etymology. From Tethys, the ancient ocean, 
alluding to the known distribution of this genus, 
and /sea, Gućrin-Mćneville's original genus of 
callianideid. 

Remarks. Tethisea is most similar to Marcusiax- 
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ius and Meticonaxius in the possession of a ros- 
trum and of pleurobranchs. The most obvious dif- 
ferences are the absence of setal-rows on abdom- 
inal somites 3-5, the presence of specialised 
thickened setae in the gape of pereopod 1, and 
the more ovate shape of the uropodal endopod. 

Tethisea indica sp. nov. 

Material examined, Holotype. Mozambique (24°64'S [sic], 
35920Е), 165m, Agassiz trawl, 18 Aug 1964 (ПОЕ program, 
Anton Bruun cruise 7, stn 371D), National Museum of Nat- 

ural History, Washington (USNM) 243552 (female, cl. 

5.3 mm). 
Paratypes, Mozambique, Mayotte, NNE of Rćcif Nord 

(12931'S, 45°02'Е), 300-350m, course organic sand, dredge, 

30 Mar 1977 (BENTHEDI stn 72DS), Muséum National 
d'Histoire Naturelle, Paris (MNHN) Th-1219 (2 males cl. 5.5 

and 4.5mm, female cl. 5mm). 
La Réunion (21°03.6'S, 55°09'E), 412-460 m, sand, 

Sanders dredge, 8 Sep 1982 (Cruise MD32 stn DS178), 
MNHN Тһ-1221 (1 specimen); MNHN Th-1223 (1 speci- 

men), 

Indonesia, Makassar Strait (0°54.2'S, 119°28.7'E), 170 m, 

6 Nov 1980, grab (CORINDON 2 stn 248), MNHN Th-1216 
(male cl. 6.5mm, female, cl. 7mm). 

New Caledonia, E of SE corner of main island (22°15,32'S, 

167°15.4'Е), 440m, Waren dredge, 5 Sep 1985 
(MUSORSTOM BIOCAL stn DW77), MNHN Th-1226 (5 
specimens); Museum of Victoria, Melbourne (NMV) J13268 

(1 specimen), 

Diagnosis. Rostrum triangular, 1.5 times as long 
as broad at base of eyes; posterior setal-row of 3 
setae only. Maxilliped 3 merus without mesial 
tooth; exopod minute. 

Cheliped merus with 2 spines on lower mar- 
gin. Uropodal endopod with anterior margin con- 
vex, ending by curving to rounded posterior mar- 
gin, 1.3 times as long as wide; exopod with 
concave anterior margin, apically rounded, pos- 
terior margin broadly lobed, 1.7 times as long as 
wide. Telson as long as wide, tapering to round- 
ed-truncate apex beyond constriction one-third 
way along. 

Remarks. The species and another in the same 
new genus will be described and figured in more 
detail in a later paper. 

GARY C. B. POORE 

Strahlaxiidae fam. nov. 

Type genus. Strahlaxius Sakai and de Saint Lau- 

rent, 1989. 

Diagnosis. Axioidea. Rostrum usually spinose, 
apically bifid; eye usually pigmented; antenna 1, 
article I as long as article 2; pleuron of abdom- 
inal somite 1 not produced; abdominal somite 2 
twice as long as 3; propodus of pereopods 3 and 
4 broadened; coxa of pereopod 4 more or less 
flattened; male pleopod 2 endopod foliaceous 
with small appendix masculina attached mesial- 
ly; exopods of pleopods 2-5 laterally lobed; 
uropodal endopod triangular; pereopods 2—4 
апа abdominal somites with some setal-rows. 

Composition. Neaxius Borradaile, 1903; Neax- 
iopsis Sakai and de Saint Laurent, 1989; 
Strahlaxius Sakai and de Saint Laurent, 1989. 

Remarks. The three strahlaxiid genera are super- 
ficially similar to some members of the Axiidae 
where they have traditionally been placed. The 
most significant diagnostic characters are the 
acute outer angle of the uropodal endopod, the 
bifid rostrum, rugose gastric region of the cara- 
pace, broad pleopodal rami, and possession of 
some setal-rows on some pereopods and abdom- 
inal somites. Absence of the appendix masculi- 
na is a synapomorphy but this is shared with 
some axiid genera. 
The recognition of Axiidae, Calocarididae and 

Strahlaxiidae among the genera previously 
assigned to Axiidae s.l. does not deny the possi- 
ble existence of other monophyletic taxa within 
this group. Strong evidence for the monophyly 
of the Calocarididae was argued by Kensley 
(1989) and unique diagnostic features of the 
Coralaxiinae were presented by Sakai and de 
Saint Laurent (1989). The existence of neither 
clade excludes the other, contrary to Sakai's 
(1992b) view, and my hypothesis is the first to 
attempt to relate them. 

Key to genera of Strahlaxiidae 

1. Antenna 2 scaphocerite toothed; pleurobranchs 5—7 (above pereopods 2—4) 
present; telson with 2 transverse ridges ............. Neaxius Borradaile, 1903 

-- Antenna 2 scaphocerite simple; pleurobranchs 5-7 (above pereopods 2-4) 
absent; telson dorsally smooth (fig. 78) ees ese ee ee н... 2 

2. Male popod 1present АА OE AL 

DIU 



A PHYLOGENY OF THE FAMILIES OF THALASSINIDEA 101 

CALLIANASSOIDEA Dana 

Diagnosis. Thalassinidea. Posterior margin of 
carapace with or without lateral lobes; linea tha- 
lassinica present; pleuron of abdominal somite | 
weak; eyestalks cylindrical or flattened; antenna 
1 with article 3 as long as or longer than article 
2; maxilla 2 scaphognathite with or without long 
seta on posterior margin; gill elements paired; 
pereopod 2 simple or chelate; pereopods 3 and 4 
propodus with or without spiniform setae; pere- 
opods 2—4 and abdominal somites sometimes 
with setal-rows; pleopods with or without appen- 
dix interna, reduced if present; pleopod 2 similar 
or dissimilar to pleopods 3-5; uropodal rami 
lamellate. 

Callianassidae Dana 

Diagnosis. Callianassoidea. Linea thalassinica 

present, lateral to antennae; posterior margin of 
carapace evenly curved, rarely with cardiac 
prominence; rostrum obsolete or a spike; eye- 
stalks flattened, rarely cylindrical; maxilla 2 
scaphognathite without long seta on posterior 
lobe; abdominal somite | without anterolateral 
lobes, weakly chitinised; pereopods I unequal or 
equal; pereopod | merus with straight or toothed 
lower margin; pereopod 2 chelate; pereopod 3 
propodus without distal spiniform seta on lower 
margin, with proximal heel on lower margin; 
coxa of pereopod 4 flattened, mobile; thoracic 
sternite 7 narrow; pleopod 2 different from 
pleopods 3-5, sexually modified; pleopods 3-5 
with broad interacting rami; uropodal exopod 
with thickened anterodorsal setose margin; only 
abdominal somite 6 with setal-rows. 

Key to genera of Callianassidae 

The genera of the Callianassidae are poorly understood. De Saint Laurent and Le 
Loeuff (1979) provided a key to genera from the eastern Atlantic. Manning and 
Felder (1991, 1992), Manning (1992) Rodrigues and Manning (1992) and Manning 
and Lemaitre (1993) briefly diagnosed all the genera and gave keys to American 
forms. Both the French and American authors summarised earlier contributions but 
it is difficult to reconcile their two systems. The key here is based on both schemes 
and should be used for practical purposes only. The key seems unlikely to work for 
many Indo-West Pacific species. 

1. Maxillipedal 3 dactylus ovate (fig. 6f); carapace lacking dorsal oval 

sal Oval (fig. 2c) .......................... 
Chelipeds equal, similar ............. 
Chelipeds unequal, dissimilar .... 

a Yl 

ei Lr AA AA ME ECO" 2 
Maxillipedal 3 dactylus slender, digitiform (figs 6h, i); carapace with RE 

t Eucalliax Manning and Felder, 1991 
агу rig Calliax de Saint Laurent, 1973 

Pleopods 3-5 with digitiform appendices internae (fig. 8j) ...................... 4 
Pleopods 3-5 with stubby appendices internae (fig.8k ............................ 5 
Maxilliped 3 without exopod; eyes subterminal, lateral ............................ 

Wy CES or AAS Cheramus Bate, 1888 
-- Maxilliped 3 with exopod (fig. 6j); eyes terminal, subglobular .................. 

ERA N od oe ee TA Scallasis Bate, 1888 
Eyes globular, terminal on cylindrical eyestalk; maxillipedal 3 merus with 
denticilafe зарро еу. рыздын ал, 
ы ASTER РИШ Calliapagurops de Saint Laurent, 1973 
Eyes flattened, subterminal on flattened eyestalk; maxillipedal 3 merus 
without denticulate distal border NC A ыы 6 
Maxillipedal 3 propodus oval, as broad as long, twice as wide as PARE 
ECOD DM LC D enn ue SOLO O BI LIA AT CRUCE 
MED es 3 propodus slender, longer than broad, at most slightly wider 
таса аи ЕМЕН АТ a A A E ERA, 14 
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Abdomen with strong pattern formed by symmetrical grooves on somites 
3-5; uropodal endopod curved, ѕігар-ѕһаред...................................... 
IRR AT 2n е шот A A н Callichirus Stimpson, 1866 
Abdomen without pattern formed by symmetrical grooves on somites 3—5; 
uropodal endopod not curved or strap-shaped .......................... sss 8 
Maxilliped 3 with exopod (fig. 6j); antenna 1 peduncle longer and stouter 
than antenna 2 peduncle ......................... Lepidophthalmus Holmes, 1904 
Maxilliped 3 without exopod; antenna 1 peduncle not longer and stouter 
than ‘antenna? podais ынем PE DR O RA Ped 9 
Rostral spine absent or weak; front not or weakly trispinose .................. 10 
Rostral spine distinct and upturned; front strongly trispinose (fig. 41) 

Linea thalassinica incomplete, not reaching to posterior margin of cara- 
ТЕСЕ; балы сы onem oe s oe Poti Rodrigues and Manning, 1992 
Linea thalassinica complete, reaching to posterior margin of carapace 
OTO SENT: UV O UC AAN P OP қар CEN ME 11 
Uropodal endopod broader than long, flattened distally; posterior margin 
of telson rounded or slightly indented ................ Neocallichirus Sakai, 1988 
Uropodal endopod longer than broad, tapering distally; posterior margin 
of telson’ strongly-exXugavale Vers oo Poe or I edo ds A Ec LES 
A ANO ROS Sergio Manning and Lemaitre, 1994 
Cheliped carpus and propodus with 3 spines on upper margin; eye disc- 
shaped, dorsal, narrower than eyestalk ............... Glypturus Stimpson, 1866 
Cheliped carpus and propodus with unarmed upper margin; eye subglob- 
ulat, distal, as Wide as EVES aos дын, coda Е 13 
Abdominal somite 2 about as long as abdominal somite 6; carapace short- 
erthian TOMA siia eir адны, Corallichirus Manning, 1992 
Abdominal somite 2 about as long as abdominal somite 6 plus telson; cara- 
pace about. STA voere eee eret itn Corallianassa Manning, 1987 
Maxilliped 3 slender, pediform (fig. 6f) niire an e nn 15 
Maxilliped 3 broad, operculiform (figs 6h, i.e ee 16 
Cheliped with hook on merus (fig. 5b); male pleopod 2 vestigial or absent 
ASOT O АКИ PERDE SIRAC СТЕ Callianassa Leach, 1814 
Cheliped without hook on merus; male pleopod 2 present, biramous 
ły © AEO AE trz. ЖАРҒЫ. LORA Anacalliax de Saint Laurent, 1973 
Maxillipedal 3 merus strongly projecting beyond articulation with carpus 
(fig. 6h); antenna 1 peduncle longer and stouter than antenna 2 peduncle 

Maxillipedal 3 merus barely or not projecting beyond articulation with car- 
pus (fig. 61); antenna 1 peduncle shorter and narrower than antenna 2 pedun- 
SET PRES ж MOTO NNW I TR а ы ЖАҒАНЫ dt „ЛЫШ! 18 
Pleopods 3-5 with appendices internae embedded in endopod.................. 
WZA Gd DEER, ANC Neotrypaea Manning and Felder, 1991 
Pleopods 3-5 with appendices internae projecting from endopod............... 
dvo DE RM CINA me Me go Poe PAR Baa | Trypaea Dana, 1852 
Carapace with rostral spine; male pleopod 2 ргевепї.................................. 
MEAT toU Z: ТТГ m M EE Notiax Manning and Felder, 1991 
Carapace without rostral spine; male pleopod 2 vestigial or absent 
DUE TM RE d eT T TURO EIN CES. TE 19 
Antenna 1 peduncle longer and stouter than antenna 2 peduncle; telson 
shorter than long ............................ Gilvossius Manning and Felder, 1992 
Antenna | peduncle not longer and stouter than antenna 2 peduncle; tel- 
son as wide as long (fig. 7h) ................ Biffarius Manning and Felder, 1991 
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Callianideidae Kossmann 

Diagnosis. Callianassoidea. Linea thalassinica 
absent or very short; posterior margin of cara- 
pace evenly curved, abdominal somite 1 without 
anterolateral lobes; rostrum reduced; eyestalks 
flattened; maxilla 2 scaphognathite with | long 
seta on posterior lobe; abdominal somite I with 
anterodorsal dome; pereopods | unequal; pere- 
opod | merus with convex lower margin; pereo- 
pod 2 chelate; pereopods 3 and 4 propodus with 
single distal spiniform seta on lower margin; 
pereopod 3 propodus ovate; coxa of pereopod 4 
flattened, immobile; thoracic sternite 7 narrow; 
pleopod 2 similar to pleopods 3—5, rami lanceo- 
late, with marginal filaments; uropodal exopod 
simply ovate; pereopods 2—4 and abdominal 
somites | and 6 with setal-rows. 

Composition. One genus, Callianidea Kossmann, 

1880; two species (Sakai, 1992a). 

Ctenochelidae Manning and Felder 

Diagnosis. Callianassoidea. Linea thalassinica 
present, lateral to antennae; posterior margin of 
carapace evenly curved, with cardiac promi- 
nence; rostrum obsolete or a spike; eyestalks flat- 
tened; maxilla 2 scaphognathite without long seta 
on posterior lobe; abdominal somite 1 without 
anterolateral lobes, weakly chitinised; pereopods 
I unequal; pereopod 1 merus with straight or 
toothed lower margin; pereopod 2 chelate; pere- 
opod 3 propodus without distal spiniform seta on 
lower margin; pereopod 3 propodus linear or 
weakly ovate; coxa of pereopod 4 flattened, 
mobile; thoracic sternite 7 narrow; pleopod 2 
similar to pleopods 3-5, rami lanceolate; uropo- 
dal exopod simply ovate; only abdominal somite 
6 sometimes with setal-rows. 

Key to genera of Ctenochelidae 

The phylogenetic analysis suggested that Ctenochelidae are a paraphyletic family 
but its relationships will only be discovered with a more thorough investigation of 
its genera and those of the Callianassidae. Anacalliax, included by Manning and 
Felder (1991), is removed to Callianassidae. The key combines the characters used 
by de Saint Laurent and Le Loeuff (1979: 47) and Manning and Felder (1991). 

1 Carapace with dorsal oval; abdominal somite 6 with lateral projections 
reh Callianopsis de Saint Laurent, 1973 

— Carapace without dorsal oval; abdominal somite 6 without lateral projec- 
TOT S, AAA Кк N ME EES e etian entre gd 2 
Abdominal somite 1 with well developed pleura; cheliped carpus with 

mesial hirsute triangular depression ...............e 
eerie PRECZ MIA Paracalliax de Saint Laurent and Le Loeuff, 1979 

Abdominal somite 1 without pleura; cheliped carpus without mesial hir- 

өше triangular depression .................. eee 3 

Larger cheliped with fingers at least twice as long as palm, with a comb o 

fine teeth (fig. 5c); smaller cheliped propodus not tapering; rostrum spike- 

KER e OPORNA EE AD Ctenocheles Kishinouye, 1926 

Larger cheliped with fingers shorter than palm, without a comb of fine 

teeth; smaller cheliped propodus tapering; rostrum obsolete or triangular 
gy uv E SC CULO ie PEPE e em eire 4 

Maxilliped 3 with exopod (fig. 6j); abdominal somite 6 without sharp lat- 

eral projections .............,... 24... 44.а.ш е. Gourretia de Saint Laurent, 1973 

Maxilliped 3 without exopod; abdominal somite 6 with sharp lateral pro- 

it EE ааа еее ы Dawsonius Manning апа Felder, 1991 

Laomediidae Borradaile 

Diagnosis. Callianassoidea. Linea thalassinica 

present; posterior margin of carapace with lat- 

eral lobes, abdominal somite 1 with anterolater- 

al lobes; rostrum minute; eyestalks cylindrical, 

maxilla 2 scaphognathite with several thickened 

setae on posterior lobe; abdominal somite | 

chitinised; pereopods | equal; pereopod 2 simple; 
pereopods 3 and 4 propodus with few spiniform 
setae on lower margin; pereopod 3 propodus lin- 
ear; coxa of pereopod 4 cylindrical; thoracic ster- 
nite 7 narrow; pleopod 2 similar to pleopods 3—5, 
rami lanceolate; pleopods without appendix inter- 
na; uropodal exopod ovate; pereopods 2—4 and 
abdominal somites without setal-rows. 
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Key to genera of Laomediidae 

The key is derived from the table of Kensley and Heard (1990) who listed the recent 
literature. 

l. 

N 

Uropodal rami both without transverse suture ©.. 
EE EAN ES КСС NO ZANA: Axianassa Schmitt, 1924 
One or both uropodal rami with transverse $шїиге................................... 2 
Uropod with transverse suture on exopod only; pereopods 3 and 4 dacty- 
lus with corneous spiniform setae; maxilliped 3 without exopod ................... 
ZOT TEE ED N е: СЫ Laurentiella Le Loeuff and Intes, 1974 
Uropod with transverse suture on both rami; pereopods 3 and 4 dactylus 
without corneous spiniform setae; maxilliped 3 with exopod .................. 3 
Pereopod 1 subchelate; pereopods 2 and 5 simple; antenna 2 scaphocerite 
Wellrdevetopeds z A Wł Barda Ты брі Naushonia Kingsley, 1897 
Pereopod | chelate; pereopods 2 and 5 subchelate; antenna 2 scaphocerite 
edik OE, o Noes 6 0ч deed к. 4 
Pereopods | dissimilar; pereopods 2-5 with reduced exopods; antenna | 
article 4 and antenna 2 article 3 short .................. Laomedia De Haan, 1849 
Pereopods 1 similar; pereopods 2-5 without exopods; antenna 1 article 4 
and antenna 2 article 3 elongate 

Thomassiniidae de Saint Laurent 

Diagnosis. Callianassoidea. Linea thalassinica 
well developed, starting immediately lateral to 
eyes; posterior margin of carapace evenly curved; 
rostrum minute or a spike; eyestalks flattened; 
maxilla 2 scaphognathite with | long seta on pos- 
terior lobe; abdominal somite 1 without antero- 
lateral lobes; pereopods | unequal; pereopod | 

TEM do TERES Jaxea Nardo, 1847 

merus with convex lower margin; pereopod 2 
chelate; pereopod 3 (and sometimes 4) propodus 
with single distal spiniform seta on lower margin; 
pereopod 3 propodus broad or ovate; coxa of 
pereopod 4 tlattened, immobile; thoracic sternite 
7 broad; pleopod 2 similar to pleopods 3-5, rami 
lanceolate; uropodal exopod simply ovate; cara- 
pace and abdominal somite 6 with setal-rows. 

Key to genera of Thomassiniidae 

The three genera included here have been previously included in Callianassidae 
and Callianideidae. 

1. Maxilliped 3 with brush of stiff setae on ischium and merus (fig. 6k); uropo- 
dal endopod with transverse row of spiniform веїае..................................... 
AAR LE PARMA TRD Thomassinia de Saint Laurent, 1979 

— Maxilliped 3 without brush of stiff setae on ischium and тегиз; uropodal 
endopod without transverse row of spiniform веїае................................. 2 

2. Rostrum spike-like (fig. 4i); maxillipedal 3 exopod as long as merus 

Upogebiidae Borradaile 

Diagnosis. Callianassoidea. Linea thalassinica 
present, diverse; posterior margin of carapace 
evenly curved, abdominal somite | without 
anterolateral lobes; rostrum usually broad, spin- 
ose and dorsally setose; eyestalks cylindrical; 
maxilla 2 scaphognathite without long seta on 
posterior lobe; abdominal somite | chitinised; 

pereopods I equal; pereopod 2 simple; pereopods 
3 and 4 propodus without spiniform setae on 
lower margin; pereopod 3 propodus linear; coxa 
of pereopod 4 cylindrical; thoracic sternite 7 nar- 
row; pleopod 2 similar to pleopods 3—5, rami 
lanceolate; pleopods without appendix interna; 
uropodal exopod triangular; pereopods 2—4 and 
abdominal somites without setal-rows. 
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Key to genera of Upogebiidae 

The genera of the Upogebiidae are in flux and have not been analysed phylogenet- 
ically. This key summarises the recent contributions of Sakai (1982, 1993), Williams 
(1986), Ngoc-Ho (1989) and Williams and Ngoc-Ho (1990). Gebicula Alcock, 
1901 is a senior subjective synonym of Wolffogebia Sakai, 1982. The subgenera Cal- 
liadne Strahl, 1862 and Gebiopsis Milne Edwards, 1868 are not in current usage 
but are available names. 

1. Rostrum with 1 or more inferior spines (fig. 4n); distal margin of telson 
more or less concave; pereopod 1 subchelate, fixed finger short and spine- 
like, carpus and propodus with rows of strong spines on mesial and upper 
surfaces; uropodal exopod longer than telson ..................................... 
ME нт ae ce N NE ОНЧУ КУЕ Gebiacantha Ngoc-Ho, 1989 
Rostrum rarely with inferior spines; distal margin of telson usually convex; 
pereopod | chelate or subchelate (figs Se, f), carpus and propodus smooth 
or with spines on upper surface; uropodal exopod rarely longer than telson 

Anterior dorsal region of carapace and rostrum with scattered large yellow 
tubercles, lateral processes not differentiated from rostrum (fig. 4r) 
rens EE O pra EE NR ORE Me ETC Tuerkayogebia Sakai, 1982 
Anterior dorsal region of carapace and rostrum usually with spines and/or 
setae, not tubercles, lateral processes differentiated or not (figs 40-q) .... 3 
Telson and uropods operculiform (fig. 71)... 
TANIO EAT. LL TE Pomatogebia Williams and Ngoc-Ho, 1990 
Telson and uropods not operculiform (fig. 7k) ................... eee 4 

Anterior dorsal median region of carapace with low carina, without spines 

or setae (fig. 40); pereopod 1 subchelate (fig. Sf)... cette 

SORT RR LECT LR Re A GEE ME Gebicula Alcock, 1901 

Anterior dorsal median region of carapace with clear or obsolete furrow, 

with spines or setae (fig. 4p); pereopod | subchelate or chelate ................... 5 

Pereopod 1 simple, its dactylus without defined upper exterior plate; uropo- 

dal rami slender and leaf-like ............................ Neogebicula Sakai, 1982 

Pereopod 1 chelate (fig. 5e) or subchelate (fig. 5f), its dactylus with defined 

upper exterior plate; uropodal rami broad (fig. 7К)................4.490.0.0-... 6 

Rostrum broadly separate from lateral crests (notch about as broad and 

deep as rostrum; fig. 44); maxilliped 3 with crista dentata; maxilliped 2 

dactylus subterminal; maxillipeds 2 and 3 exopods with 2-articled flagela 

NOT СУЛА me EA NT OE DEAR Acutigebia Sakai, 1982 

Rostrum narrowly or only shallowly separate from lateral crests (notch 

usually narrower than rostrum; fig. 4p); maxilliped 3 with simple ischial 

hook, without crista dentata; maxilliped 2 dactylus terminal; maxillipeds 

2 and 3 exopods with multiarticulate flagella .................... eee 

EE TE EE EE EE EE EE EG 
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THALASSINOIDEA Dana 

Diagnosis. Thalassinidea. Posterior margin of 

carapace with lateral lobes; linea thalassinica pre- 

sent; pleuron of abdominal somite 1 produced; 

eyestalks cylindrical; antenna 1 with article 3 

about as long as article 2; maxilla 2 scaphog- 

nathite with thickened setae on posterior margin; 

gill elements irregular, filamentous proximally 

and plate-like distally; pereopods 1 and 2 sub- 

chelate; pereopods 3 and 4 propodus with spini- 

form seta; pereopods 2—4 and abdominal somites 
without setal-rows; pleopods 3—5 without appen- 
dix interna (vestigial on male pleopod 2); pleo- 
pod 2 similar to pleopods 3-5; uropodal rami lin- 
ear. 

Remarks. There is one family, Thalassinidae, 
with one genus, Thalassina. See Poore and Grif- 
fin, 1979 and Dworschak, 1992 for separation of 
the species. Sakai (1992a) described 7. anomala 
in detail. 
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Table 1. Character transformations used in the phylogenetic analysis of 22 taxa of Thalassinidea. Each char- 
acter is numbered and described, the plesiomorphic state is followed by (0), and apomorphic states by (1) or 
for multiple state characters by higher numbers. Characters with consistency indices and retention indices of 
100% after weighting by HENNIG86 are marked with *, Characters with ambivalent states at 2 or more nodes 
are in parentheses and are not included in fig. 9. 

Carapace, linea thalassinica and rostrum 

1,* Linea thalassinica or linea anomurica: absent (0); 
present (1). 

2.* Linea thalassinica: typical (0); displaced dorsal- 
ly, ocular lobes substituted by branchiostegal 
sclerite (1). 

(3). Rostrum: longer than and covering eyestalks (0); 
reduced and obtusely triangular (sometimes 
spike-like) (1). 

(4). Rostrum: flattened (0); spike-like (1). 
5. Rostrum: spinose laterally (0); without armature 

6. Rostrum: simple (0); augmented by lateral ocu- 
lar ridges (1). 

7. Lateral carinae: present, with longitudinal row 
of setae (0); absent (1). 

8. Medial rostral carina: present (0); absent (1). 
9. Cardiac prominence: absent (0); present (1). 

Carapace—abdomen articulation 

10. Posterior margin of carapace: evenly convex (0); 
with strong lateral lobes (1). 

11.* Abdominal somite | anterolateral lobes: present 
or indicated (0); absent (1). 

12. Lateral articulation between abdominal somites 
1 and 2: condyle present (0); condyle absent (1). 

13. Posterior margin of carapace: ridged (0); soft, 
without ridges (1). 

14.* Abdominal somite 1, tergite anterior to antero- 

lateral lobes or their remnants: present and chi- 
tinised (0); absent, region flexible (1). 

(15).Abdominal somite 1 pleuron: acute and project- 
ing (0); blunt and obsolete (1). 

16.* Abdominal somite 1 mid-dorsal tergite: anterior 
and posterior regions separate (0); regions amal- 
gamated, anteriorly depressed (1). 

17. Anterolateral margin of abdominal somite 2: 
overlaps abdominal somite 1 (0); does not over- 
lap (1). 

Thoracic sternites 

18.* Thoracic sternite 8: fused to sternite 7 (0); free 

from sternite 7 (1). 
19. Thoracic sternite 7, episternites: diverging pos- 

teriorly (0); contiguous posteriorly (1). 
20. Thoracic sternite 7, episternites: acute (0); flat- 

tened (1). 
21. Coxa of pereopod 4 posterior condyle: functional 

(0); obsolete or absent (1). 
22. Coxa of pereopod 4: rectangular, without 

anteromesial lobe (0); flattened, with anterome- 

sial lobe (1). 

23. Coxa 4: mobile (0); immobile (1). 
24.* Thoracic sternite 7, midanterior region: sharply 

ridged (0); flattened and broadened (coxae sec- 
ondarily separate) (1). 

Gills 

25. Gill elements: irregularly arranged along rachis 
(0); paired transversely along rachis (1). 

26. Epipods: broadly laminar (0); linear anteriorly 
and lost posteriorly (1). 

(27).Epipods: 1—7 (rarely 2—7) present (0); 7 rudi- 
mentary or absent (1); 4—7 vestigial or absent 
(2); 3-7 absent (3); 2-7 absent (4). 

(28).Podobranch 2: present (0); vestigial or absent 
1 (1). 

29. Podobranchs 3—7: present (0); 7 absent (1); 3—7 
absent or some rudimentary (2). 

(30).Arthrobranchs on somites 1-7: 1122222 (0); 
0122222 (1); 0022222 (2). 

31. Pleurobranchs: 5—8 present (0); 5-7 (or rarely 
only 7) present, 8 rudimentary or absent (1); 5—8 
absent (2). 

Cephalon 

(32).Epistome: without setae (0); with long setae (1). 
33. Eyestalk: cylindrical, cornea terminal (0); flat- 

tened, cornea dorsal (1). 
34.* Antenna 1, article 1: about as long as article 2 

(0); elongate, waisted (1). 

35. Antenna I, article 3: longer than article 2 (0); as 
long as article 2 (1). 

36. Antenna 2 scaphocerite: prominent, much longer 
than wide (0); reduced but articulating, about as 
long as wide (1); absent (2). 

(37).Mandibular incisor: smooth anteriorly, denticu- 
late posteriorly (0); toothed anteriorly and pos- 
teriorly (1). 

38.* Mandibular incisor: symmetrical (0); asymetri- 
cal (1). 

39. Maxilla 2 scaphognathite: without a long seta 
(0); with a long seta (1). 

(40).Maxilla 2 scaphognathite, posterior lobe: taper- 
ing (0); rounded and evenly setose (1). 

41. Maxilliped 1 endopod: 2-articled (or elongate 
and tapering) (0); minute (1). 

(42).Maxilliped I exopod: 2-articled (with flagellum) 
(0); 1-articled (1). 

43. Maxilliped 2 exopod: almost reaching to end of 
merus (0); reduced or absent (1). 

44. Maxilliped 3: ischium=merus linear, 
carpus-dactylus linear (at least 6 times as long 
as wide) (0); ischium-merus at least slightly 
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broadened, carpus—dactylus compact (shorter 
than ischium—merus) (1). 

(45).Maxilliped 3, exopod: reaching almost to end of 
merus (0); reduced or absent (1). 

46. Maxilliped 3, crista dentata: prominent toothed 
ridge (0); obsolete or absent (1). 

47. Maxilliped 3, meral spine: present (0); absent 
(1). 

Pereopods 

48.* Pereopodal basis — ischium: free (0); fused (1). 
49.* Row of setae on lower margin of ischium — 

propodus of pereopod 2: absent (0); present (1). 
50. Pereopod 1, carpus — propodus: cylindrical (0); 

flattened with upper and lower ridges (1). 
(51).Pereopod 1, carpus — propodus: bending near 

right angles in horizontal plane (0); scarcely 
bending (1). 

52.* Pereopod 1: equal (0); unequal (1). 
53.* Pereopod 1, merus: with straight lower margin 

(0); with convex lower margin (1). 
54.* Pereopod 1: simple (0); chelate or subchelate (1). 
(55).Pereopod 2: simple (0); chelate (1). 
56. Pereopod 2 dactylus: as long as fixed finger (0); 

longer than fixed finger (1). 
57.* Pereopod 3 propodus: linear or oval (0); with 

heel on proximal corner of lower margin (1). 
58. Pereopods 3 and 4, dactylus: without spiniform 

setae (0); with spiniform setae (1). 
59. Pereopod 3, propodus: without spiniform setae 

(0); with rows of lower lateral spiniform setae (1). 
60. Pereopod 4, propodus: without spiniform setae 

(0); with rows of lower lateral spiniform setae 

(1); with 1 spiniform seta distally on lower mar- 
gin (2). 

61.* Pereopod 3, propodus: without spiniform setae 
(0); with 1 spiniform seta distally on lower mar- 
gin (1). 

(62).Pereopod 4 propodus: without spiniform setae 
(0); with 1 spiniform seta distally on lower mar- 
gin (1). 

63. Pereopods 3 and 4, propodus: linear (on pereo- 
pod 3 more than 3 times as long as wide) (0); 
flattened (less than twice as long as wide) (1). 

64. Pereopod 5: long and slender (0); short, compact 
and fitting into side of abdominal somite 1 (1). 

Body proportions 

65. Relative length of cephalothorax (cl/tl): half (0); 
third or less (1). 

66.* Relative length of abdominal somite 2 to abdom- 
inal somite 1: less than 1.5 (0); more than 2 (1). 

67. Abdominal somites 3-5: without setae laterally 
or at most sparse vertical rows (0); with dense 
tufts of lateral setae (1). 

Pleopods 

68.* Pleopods: 1 reduced, 2-5 similar and lamellar 

(0); 1 and 2 sexually modified, 3-5 similar and 

lamellar (1). 
69. Male pleopod 1, appendix interna: present as 

minute hooks on ramus (0); absent (1). 
(70).Male pleopod 1, second article: ovate (0); more 

or less triangular (1). 
(71).Male pleopod 1: 1- or 2-articulate (0); minute or 

lost (1). 
72.* Male pleopod 2, appendix masculina: present, 

prominent (0); fused to appendix interna (1). 
73. Male pleopod 2, appendix masculina: present, 

prominent (0); absent (1). 
74.* Pleopods 2—5 exopod: symmetrical (0); lateral- 

ly lobed (1). 

Tail fan 

(75).Uropodal exopod: with transverse suture (0); 
without suture (1). 

76.* Uropodal exopod: simply ovate (0); with 
anterodorsal setose thickening (1). 

77. Uropodal endopod: distally rounded (0); distal- 
ly truncate, distolateral margin subacute (1). 

78. Telson and uropodal rami: with spines on sur- 
face (0); unarmed (1). 

79. Abdominal somite 6 epimeron: ventrally pro- 
duced, with mesial setae (0); not ventrally pro- 
duced, without setae (1). 

Setal-rows 

80.* Longitudinal carinal setal-row: absent (0); pre- 
sent (1). 

(81).Carapace vertical setal-row: absent (0); at least 
one present (1). 

82.* Carapace vertical setal-rows: 1 present (0); 2 or 
3 present (1). 

(83).Pereopod 2 setal-row: absent (0); present (1). 
(84).Pereopod 3 setal-rows: absent (0); 1 row present 

85.* Pereopod 3 setal-rows: 1 row only (0); second 
row present (1). 

(86).Pereopod 4 setal-rows: absent (0); 1 row present 
(1). 

87.* Pereopod 4 setal-rows: 1 row only (0); second 
row present (1). 

88. Abdominal somite 1 setal-row: absent (0); pre- 
sent (1). 

89. Abdominal somite 2 setal-row: absent (0); pre- 
sent (1). 

90. Abdominal somites 3—5 setal-rows: absent (0); 
present (1). 

91. Abdominal somite 6 longitudinal pleural setal- 
row: absent (0); present (1). 

92. Abdominal somite 6, posterior setal-row: absent 
(0); present (1). 

93. Abdominal somite 6, intermediate setal-row: 
absent (0); present (1). 
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Figure 1. a, Thalassina anomala Herbst (Thalassinidae) [after Sakai, 1992a]; b, Laomedia healyi Yaldwyn and 

Wear (Laomediidae) [after Yaldwyn and Wear, 1972]; c, Upogebia species indeterminate (Upogebiidae) [after 

Williams, 1986]. 
It = linea thalassinica. 
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Figure 2. a, Callianidea typa Milne Edwards (Callianideidae) [after Sakai, 1992a]; b, Thomassinia sp. nov. 

(Thomassiniidae) c, Trypaea australiensis Dana (Callianassidae). 

It = linea thalassinica. 
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Figure 3. a, Calaxius pailoeoensis (Rathbun) (Axiidae) [after Sakai and de Saint Laurent, 1989]; b, Michelea 
vanderoverae (Gore) (Micheleidae); c, Marcusiaxius lemoscastroi Rodrigues and Carvalho (Micheleidae). 
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Figure 4. Anterior region of cephalothorax: a, Axiopsis; b, Acanthaxius; c, Scytoleptus; d, Strahlaxius; e, Axius; 

f, Michelea; g, Meticonaxius; h, Marcusiaxius; i, Crosniera; j, Thomassinia; К, Callianidea; |, Corallianassa; 

m, Biffarius; n, Gebiacantha; o, Gebicula; p, Upogebia; q, Acutigebia; r, Tuerkayogebia (о-т from Sakai, 1982]. 

Antenna 2 base and scaphocerite: s, Eutrichocheles (dorsal); t, Spongiaxius (lateral). 

abl = anterior branchiostegal lobe; bs = branchiostegal scerite; It = linea thalassinica; o = ocular lobe; 

r = rostrum. 
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Figure 5. Major cheliped (pereopod 1): a, Axius: b, Biffarius; c, Ctenocheles; d, Tethisea: e, Upogebia; f, Gebicula. 
Minor cheliped (pereopod 1): g, Eiconaxius. 
Pereopod 2: h, Callianassa; i, Upogebia. 
Pereopod 3 (distal articles showing spiniform setae and setal-rows): j, Allaxius; k, Michelea: 1, Marcusiaxius; m, Thomassinia; n, Callianassa. 
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Figure 6. Maxilla 2: a, Allaxius (scaphocerite with long seta); b, Callianassa (scaphocerite with setose margin). 

illi А llaxius (with endopod and flagellate exopod). - А T 2 
| e Y A ble: Colas: f, Eucalliax; g, Anacalliax; h. Trypaea, 1, Callichirus; j, Gourretia; 

k, Thomassinia. н OZ 

Setal-rows at anterior margin of carapace: 1, Michelea. | | | | Я 

Branchiae on жағда me m, Thalassina (1 of 2 arthrobranchs); n, Axius (2 arthrobranchs and broad epi 

d with podobranch, dotted); o, Biffarius (1 of 2 arthrobranchs). TL ЖТ 

a еле; са = ол dentata; e = epipod; п = endopod; p = podobranch; s = scaphocerite; 
х =exopod. 
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pni 

Figure 7. Posterior margin of carapace, abdominal somites 1 and 2: a, b, Axius (right and dorsal views); c, d, 
Marcusiaxius (right and dorsal views); e, Thomassinia (right view). 

Telson and uropod: f, Eutrichocheles; g, Strahlaxius; h, Biffarius; i, Michelea; j, Marcusiaxius (right uropod 

only); К, Upogebia; 1, Pomatogebia. 
all = anterolateral lobe of abdominal somite 1; ap2 = anterior lobe of pleuron of abdominal somite 2; as6 = 

abdominal somite 6; dl = dorsal lobe; plc = posterolateral lobe of carapace; pn = pleuron; t = telson; un = uropo- 
dal endopod; ux = uropodal exopod. 
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Figure 8. Sternites of thoracomeres 6, 7 and 8; coxae of pereopods 3 (top), 4 and 5 (bottom): a, Axius; b, Bif- 

farius; c, Callianidea. 
Pleopod 1 of male: d, Bouvieraxius. 

Pleopod 2 of male, showing appendix interna and appendix masculina: e, Axiopsis; f, Bouvieraxius, g, Calo- 

caris; h, Coralaxius; i, Mictaxius (combined appendices interna and masculina). 

Pleopod 3, with appendix interna: 1, Biffarius; К, Anacalliax; 1, Marcusiaxius; m, Neaxiopsis. 

Pleopodal marginal extensions: n, single branching filament on endopod of Callianidea; o, pleopod 2 of 

Michelea with marginal lamellae. 

ai = appendix interna; am = appendix masculina; c3, c4, 

(or plate); k = site of posterior condyle between sternite 7 

median slit; pn, pleopodal endopod; px = pleopodal exopod. 

c5 = coxa of pereopods 3, 4, 5; er = episternal ridge 

and coxa 4; mr = median ridge of sternite 7; ms = 
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Abstract 

Tavares, M., 1994. Xeinostoma inopinatum sp. nov., a new crab from Réunion Island, 
south Indian Ocean (Crustacea: Brachyura: Cyclodorippidae: Xeinostomatinae). Memoirs of 
the Museum of Victoria 54: 121—123. 

Xeinostoma inopinatum sp. nov., the second Indian Ocean species and fourth representa- 
tive of the genus is described from four specimens collected during the Oceanographic Cruise 
MD32/La Réunion 1982, conducted off the coast of Réunion L, Indian Ocean, in depths 
between 165 and 750 m. The new species is compared with X. eucheir Stebbing, 1920, from 
South Africa and Madagascar, the type species of the genus. 

Introduction 

The Indo-West Pacific species of the family 
Cyclodorippidae Ortmann, 1892 were recently 
reviewed by Tavares (1991, 1992a, b, 1993). 
Twenty-three species are included in seven gen- 
era, all but Corycodus exclusively Indo-Pacific: 
Tymolus Stimpson, 1858; Corycodus A. Milne 
Edwards, 1880; Genkaia Miyake and Takeda, 
1970; Xeinostoma Stebbing, 1920; Krangalan- 
gia Tavares, 1992; Ketamia Tavares, 1992 and 
Phyllotymolinum Tavares, 1993. 

Until now, three species of Xeinostoma were 
known: X. eucheir Stebbing, 1920, from South 
Africa and Madagascar, X. sakaii Tavares, 1993 
from Japan and the Philippines, and X. richeri 
Tavares, 1993 from Chesterfield and Loyalty 
Islands. The examination of additional material 
from the Indian Ocean collected during the 
Oceanographic Cruise MD32/La Réunion 1982, 
revealed the presence of an undescribed species 
from the Réunion Island, between 165 and 750m 
deep. This new species is described here as 
Xeinostoma inopinatum. 
The terms used in the description are those 

used by Tavares (1991). Measurements are of 
carapace length followed by carapace width 

(measured at the widest point, anterolateral tooth 

included) in millimetres. All the type material is 

deposited in the Muséum national d'Histoire 

naturelle, Paris (MNHN), except for one male 

paratype which is in the carcinological collection 

of the Universidade Santa Ursula, Rio de Janeiro 

(USU). Xeinostominae, incorrect original 

spelling, is corrected to Xeinostomatinae. 

Xeinostoma inopinatum sp. nov. 

Figure la-c 

Material examined. Holotype. South Indian Ocean. MD32/La 
Réunion 1982 stn FA96: 19%41.5'S, 54°8.3'E, 350-750 m, 28 

Aug 1982, MNHN-B 22662 (female, 4 x 4.5 mm). 

Paratypes. MD32/La Réunion 1982 stn 05176: 211 .7'S, 
§5°10.6'E, 165-195m, 5 Sep 1982, MNHN-B 22663 (2 
males, 2.5 x 2.7 mm, 3.8 x 4.0mm); USU 406 (1 male, 2.4 x 

2.6mm). 

Etymology. The specific name is Latin, unex- 
pected. 

Description. Carapace subcircular with dorsal 
face flat; widest point at level of anterolateral 

tooth. Limits between dorsal face and lateral 
walls of carapace weak. Front semicircular, bor- 
dered by small teeth. Fronto-orbital width greater 
than half maximal breadth of carapace. Frontal, 
gastric and cardiac regions covered with minute 
granules. Hepatic and branchial regions paved 
with rounded granules. Frontal region slightly 
depressed medially. Gastric pits inconspicuous. 
Gastric and cardiac regions outlined laterally by 
gentle furrow. Anterolateral tooth well developed 
and ornamented with small spines. 

Exorbital tooth prominent and granulated. 
Orbits deeply excavated with superior and infe- 
rior margins well delimited; superior border 
wide, convex medially, notched at angle with 
frontal border. Eyestalk mobile, rather slender 
and bearing few granules. Antennule about half 
carapace length. 

Prostomial chamber not reaching frontal 
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border of carapace. Exopod of second and first 
maxillipeds bearing large flagellum. Exopod of 
third maxilliped lacking flagellum. 

Cheliped strong, armed with truncate tubercles 
and spines; internal margin of carpus with short 
triangular projection ending in 3 small spines. 
First and second walking legs similar, dactyli lat- 
erally compressed. Fourth and fifth pereopods 
very short and subdorsal, both with curved 
dactyli. 
Female abdomen with 6 segments extremely 

narrow compared to carapace width. Sixth 
abdominal segment about twice as long as wide. 
In females, first pleopod vestigial and uniramous, 
inserted on ventral face of abdominal segment. 
Pleopods 2-5 biramous and articulated on 

lateral end of abdominal segments 2-5. Male | 
abdomen of 5 segments. 

Distribution. Known only from Rćunion Island, 
south Indian Ocean, 165—750m. 

Remarks. Xeinostoma inopinatum sp. nov., is the 
second Indian Ocean species and the fourth rep- 
resentative of the genus. The following charac- 
ters distinguish this new species from X. eucheir: | 

1, carapace with small and regularly distrib- 
uted granules which are more strongly developed 
laterally (fig. 1a), while in X. eucheir the frontal 
(borders excepted), mesogastric and metagastric 
regions are smooth and the granules that cover 
the carapace are coarse (fig. 1d); 

2, widest point of the carapace is at the level of 

E 
Figure 1. a—c. Xeinostoma inopinatum sp. nov., holotype (4 x 4.5mm). d, e. Xeinostoma eucheir Stebbing, 

1920. South Africa, Cape Vidal, 144m: male lectotype, 6.6 x 7.7 mm (BM 1928.12.1.195—196). f. Xeinostoma 
eucheir Stebbing, 1920. Madagascar, Vauban, 12°40'S, 48°18'E, 205-185 m: male 6.9 x 8.0 mm (MNHN-B 
24596). 

a, d, dorsal view of the carapace; b, f, outline of left cheliped; c, e, outline of fronto-orbital region of carapace. 
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the anterolateral tooth (fig. la), while in X. 
eucheir it is behind the anterolateral tooth (fig. 
1d); 

3, superior border of the orbit is wide, convex, 
and notched at the angle with the frontal border 
of the carapace (fig. 1c), while in X. eucheir the 
superior border of the orbit is narrow, concave 
and meets the frontal border of the carapace in a 
gentle curve (fig. 1e); 

4, internal margin of the carpus of the cheliped 
with a short triangular projection ending in three 
small spines (fig. 1b), while in X. eucheir the 
margin of the carpus of the cheliped is armed 
with a very prominent triangular tooth that bears 
several acute spines (fig. 1f). 
Among the seven Indo-Pacific genera of the 

Cyclodorippidae, two show a coincident distrib- 
utional pattern in the south Indian Ocean: half or 
more of their species inhabit the same small area 
while their other representatives are known from 
a single locality outside of the Indian Ocean. 
Thus, three of the five species of Corycodus and 
two of the four species of Xeinostoma are found 
only in a relatively small area that includes a part 
of the eastern coast of South Africa near the 
Mozambique Channel, Madagascar and Réunion. 
The other species are found far away in the 
Caribbean and Sulu Seas (one species of Coryco- 
dus in each area) and Japan and New Caledonia 
(one species of Xeinostoma in each area). 
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ACANTHASPIDIIDAE (CRUSTACEA: ISOPODA) FROM THE 
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Abstract 

Brandt, A., 1994, Acanthaspidiidae (Crustacea: Isopoda) from the continental shelf and 
slope of south-eastern Australia with description of two new species. Memoirs of the Muse- 
um of Victoria 54: 125—147. 

The presence of Acanthaspidiidae off the continental shelf of Australia is recorded. Two 
new species are described, lanthopsis franklinae sp. nov., and lanthopsis kimblae sp. nov. 
Material of a third new species whose range is reported is in too poor condition to allow com- 
plete description. In addition, acanthaspidiids from the Southern Ocean are reported from the 
Australian shelf: Acanthaspidia drygalskii Vanhóffen, 1914, and lanthopsis multispinosa 
Vanhóffen, 1914. 

Introduction 

The family Acanthaspidiidae was established 
by Menzies (1962). Since many of the included 
species are incompletely described (e.g. Kus- 
sakin, 1982) and did not form a monophyletic 
unit, Brandt (1991) reviewed the family and syn- 
onymized three genera with Acanthaspidia Steb- 
bing, 1898. This and /anthopsis Beddard, 1886 
are the only genera. Acanthaspidiid isopods 
occur predominantly in the deep sea but 19 
species have been found on the continental shelf 
around Antarctica. Of these 17 species are 
endemic suggesting a probable radiation there 
(Brandt, 1992a). Three species have been report- 
ed from the Northern Hemisphere, two in the 
Atlantic. A. typhlops (Sars, 1879) is a compara- 
tively derived species of the northern Atlantic 
and Pacific and most probably reached there via 
the deep Atlantic. The second is /. pulchra 

(Hansen, 1916). A study of recent samples from 

the Kolbeinsey Ridge, north of Iceland, and type 

material in the Zoological Museum of Copen- 

hagen revealed that this species does not belong 
in Acanthaspidiidae (Brandt, 1993). The third, 

A. hanseni Birstein, 1963 is confined to the north- 

ern Pacific (Kussakin, 1988). The relationship 

between Antarctica and Australia and the prob- 

able origin of some taxa of Antarctic isopods was 

discussed in Brandt (1992a, b). 

The material from south-eastern Australia is 

part of collections of about 350 species of isopods 

from slope depths of between 200 and 3150 

metres and from shallower Bass Strait. Most col- 

lections were made using an epibenthic sled and 

the general environment was described by Poore 

et al. (in press). The collections are in the Muse- 
um of Victoria, Melbourne (NMV). It is supple- 
mented by small collections from the Australian 
Museum, Sydney (AM). 
Two species of Acanthaspidiidae previously 

known only from south of the Antarctic Conver- 
gence have been identified and descriptions of 
two new species are presented here. Another 
species occurs in the samples but unfortunately 
its condition is too poor to describe. 

Acanthaspidia Stebbing, 1898 

Acanthaspidia drygalskii Vanhöffen 

Acanthaspidia drygalskii Vanhöffen, 1914: 68-69. — 
Menzies, 1962: 177. — Wolff, 1962: 258. — Kussakin, 1967: 

340 [342]. — Brandt, 1991: 210-217, figs 1-5. 
Exacanthaspidia rostratus Menzies and Schultz, 1968; 

171-174, figs 25, 26. 

Material examined. Victoria. 96km S of Point Hicks 

(38240.295, 149°18.06'E), 2900 m, compacted clay, WHOI 
epibenthic sled, G. С. В. Poore et al. on ORV Franklin, 25 
Oct 1988 (stn SLOPE 66), ММУ J20170 (1); 76km S of Point 

Hicks (38°29.33'S, 149°19.98'E), 1840m, sandy mud, fine 

shell, WHOI epibenthic sled, G. C. B. Poore et al. on ORV 

Franklin, 26 Oct 1988 (stn SLOPE 69), ММУ 120171, (1). 

Distribution. Gauss Station, Bellingshausen Sea 

(6625, 89°W), Weddell Sea, Antarctic Indian 

Ocean; Australia, slope east of Bass Strait, 

1840-2900 metres depth. 

Remarks. These records extend the distribution 

outside the Southern Ocean where it was hither- 

to known only in the Pacific and Indian Ocean 

sectors. The presence of A. drygalskii in deep 

southern Australian waters is probably the result 



126 ANGELIKA BRANDT 

of a vicariance event. This means that Acanthas- 
pidia has existed since the Tertiary, before Aus- 
tralia and Antarctica separated about 55 million 
years ago and the circumpolar current became 
effective in the East Antarctic (Brandt, 1992b; 
Crame, 1989, 1992). 

This species can be distinguised by the strong- 
ly serrated head, pereonites, and a pleotelson 
which is broader than in other species of Acan- 
thaspidia (for further characters see Brandt, 
1991, 1992a). 

lanthopsis Beddard, 1886 

lanthopsis franklinae sp. nov. 

Figures 1—8 

Material examined. Holotype. Victoria. 67km S of Point 
Hicks (38%23.95'S, 149^17.02'E), 1277 m, fine mud, WHOI 
epibenthic sled, 25 Oct 1988 (stn SLOPE 67), NMV J13269 
(female, 6.00 mm). 

Paratypes. Same details as holotype, NMV J13270 (allo- 
type male); NMV J20181 (2). 

New South Wales. Off Nowra (35°0.0'S, 151?16.3'E), 
1100m, 5m otter trawl, 15 Jul 1986 (stn SLOPE 9), NMV 
120175 (1). Off Eden (36°57,1'S, 150%23.4'E), 2000m, 
epibenthic sled, W. Ponder et al. on ORV Franklin, 12 Dec 
1986 (stn FRIO86-09), AM P42268 (1 juvenile, 2.5mm), E 
of Broken Bay (33°43'S, 151°46'E), 174m, trawl, 19 Dec 
1985, FRV Kapala (stn AM K85-21-05), AM P38893 (male), 
AM P42276 (1). 

Victoria. 67km S of Point Hicks (38°21.9'S, 149%20.0'E), 
1000m, 23 Jul 1986 (stn SLOPE 32), NMV J20177 (3); 
(38°31.6'S, 149923.ҒЕ), 1960m, 8m rectangular midwater 
trawl (on bottom), 21 Jul 1986 (stn SLOPE 23), NMV J20176 
(2); (38°19.6'S, 149°24.3'E), 930 m, rock, rubble, clay, sand, 
biogenic sed., 23 Jul 1986 (stn SLOPE 33), ММУ 120178 
(3); (38°16.4'S, 149°27.6'E), 800m, coarse shell, biogenic 
sediment, 23 Jul 1986 (stn SLOPE 34), NMV J20179 (1). 

Tasmania. Off Freycinet Peninsula (42°2.2'S, 148%38 TE), 
800m, coarse shelly sand, 27 Jul 1986 (stn SLOPE 45), ММУ 
J20180, (2); 48km ENE of Cape Tourville (42°00.25'S, 
148743.55'E), 1264 m, gravel with lumps of sandy mud aggre- 
gate, 30 Oct 1988 (sin SLOPE 81), ММУ J20182 (8); 48km 
ENE of Cape Tourville (42°00.25'S, 148?43,55'E), 1264m, 
gravel with lumps of sandy mud aggregate, 30 Oct 1988 (stn 
SLOPE 81), NMV J23841 (female). 

[All material collected using WHOI epibenthic sled by G. 
C. B, Poore, M. F. Gomon et al. on ORV Franklin unless 
otherwise noted.] 

Description, Adult body length (measured from 
rostrum to tip of pleotelson) 6-8 mm (juveniles 
2.5-3.5 mm); length 2.5 (female) — 2.6 (precop- 
ulatory male) times width (Figs 1; 6) (measure- 
ments after Hessler (1979), and Wilson and 
Hessler (1980)). Body depth about 0.2 times 
length. Pleotelson width 0.6 (female and male) 
times body width; as wide as long. Body with 
very short setules on margins and on long acute 

spines. Head with slightly serrate, acute 
anterodorsally bent spine; pereonite | with 2 
mediolateral spines and 2 spine-like elevations 
on both sides (not developed in precopulatory 
male). Pereonites 2—4 with 3 spines (frontome- 
dial and 2 mediolateral). Pereonites 5-7 with 1 
medial spine. АП pereonites with 2 acute lateral 
spines. Pereonite | medially slightly longer than 
pereonites 2—7, not fused with head; pleotelson 
smooth. 
Antenna | (Figs 1; 6) 0.2 body length, of 8 arti- 

cles (female), 9 articles (male); with more aes- 
thetascs in male than in female; article 1 shorter 
than 2, I broom seta and some simple setae in 
female (male without setation); article 2 1.1 
(female) — 1,3 (male) times as long as article 1, 
with | lateral and 3 distal broom and some sim- 
ple setae; article 3 almost twice as long as 4, with 
lateral simple seta (male), none in female; article 
4 with lateral broom setae; article 5 about 4 times 
as long as 4, in male slightly longer than in 
female, female without, male with | aesthetasc; 
article 6 in female only slightly shorter than 5, in 
male three-quarters as long as 5; following arti- 
cles decreasing in length and width, with | aes- 
thetasc and 2 simple setae each; last article with 
1 aesthetasc, simple setae and 1 short broom seta 
in both sexes. 
Antenna 2 (Fig. 1) conjoint (compare Brandt, 

1991), of 23 articles in female, (broken in 
paratype male), with short articles I and 2, with- 
out setae; article 3 almost twice as long as 2, 
antennal scale rudimentary, only lateral short 
blunt spine bearing another 2 long distal setae; 
article 4 about as long as 2, with some setae; arti- 
cle 5 as long as 6, both with simple setae on medi- 
al and lateral margins, article 6 with 2 distodor- 
sal broom setae, I medially and 1 laterally; first 
flagellar article conjoint (new flagellar articles 
are build here during growth), with lateral and 
medial groups of simple long setae; group of 5 
setae medially on almost every flagellar article; 
last article with some simple setae. 

Left mandible (Figs 2; 6) with 4 cusps on 
incisor process in female, (3 in male); right 
mandible with 5 in both sexes; lacinia mobilis 
shorter than incisor in male, in female as long as 
incisor, with 4 cusps in male and 3 in female; left 
spine row of male with 8 members in left and 9 
members in right mandible (Figs 2; 6), female 
with 7 on left and 9 on right mandible; molar 
processes slightly acuminating, medially con- 
cave, posterior margin of molar with 4 (left) and 
5 (right mandible) setae in both sexes, lateral cut- 
ting surfaces of molar process with blunt spines 
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Figure 1. Janthopsis franklinae sp. nov., holotype female in dorsal and lateral view, antenna 1 and antenna 2 of 

paratype female; ММУ J13269. 
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Figure 2. lanthopsis franklinae sp. nov., paratype female, both mandibles, hypopharynx, maxilla 1, maxilla 2, 
maxilliped, and pereopod 1; NMV J13270. 



ACANTHASPIDIIDAE WITH DESCRIPTION OF TWO NEW SPECIES 

Figure 3. lanthopsis franklinae sp. nov., paratype female, pereopods 2-5; NMV J13270. 
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Figure 4. Janthopsis franklinae sp. nov., paratype female, pereopods 6 and 7, pleopods 2-5; ММУ 113270. 
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Figure 5. lanthopsis franklinae sp. nov., paratype female, uropod; ММУ 113270. 

and notches; condyle length 0.1 mandibular body 
length, length of palp 0.4 mandibular body 

length. Palp article 1 without setation; article 2 

longer than article 1, with | simple seta; palp arti- 
cle 3 slightly longer than 1. 
Hypopharynx (Figs 2; 6) of 2 inner and 2 outer 

lobes, outer lobe medially concave and covered 

by many short simple setae. 
Maxilla 1 (Figs 2; 6) inner endite half as wide 

as outer endite in both sexes; outer endite of male 

and female with 12 strong spine-like setae, some 

spinulose; inner endite with 4 strong setae in 

female (3 in male) and many slender long simple 

ones. 
Maxilla 2 (Figs 2; 6) inner endite only slight- 

ly shorter and broader than medial and outer 

endites, with 4 distal strong spinulose spine-like 

setae in female, medial and outer endites with 4 

strong spine-like, medially serrated setae of vary- 

ing lengths. 
Maxilliped (Figs 2; 6) basis twice as long as 

wide in both sexes, with few setae in distomedi- 

al half of basis, 3 coupling hooks, and 8 (female), 

or 6 (male) short fan-like setae distally. Palp arti- 

cle 1 as long as last; palp article 2 broadest, 

slightly shorter than 3; article 3 and 4 about sube- 

qual in length; article 5 narrowest, half as long as 

4, Epipod slender and acuminating, length 4.1 

times width and 0.7 times total basis length. 

Pereopod 1 (Figs 2—4; 7) basis 0.17 (male) and 
0.14 (female) times body length; pereopods 2—7 
bases length to body length ratio in female about 

0.2 respectively. Pereopod 1 (Figs 2; 7) length 
0.6 times body length in both sexes; carpus: basis 
ratio about 0.6 in female and 0.9 in male; dacty- 

lus: propodus ratio 0.5 in both sexes. Dactylus 

bearing 2 distal claws with 2 sensillae between, 

anterior claw about twice as long as posterior 

one. Pereopod 2 (Figs 3; 7) length 0.7 body 
length in both sexes. Carpus: basis ratio 0.8 in 

both sexes; dactylus 0.3 propodus length in both 

sexes, as in preceding pereopod. Pereopod 3 

(Figs 3; 7) length 0.8 body length; carpus: basis 

ratio 0.8; dactylus length 0.4 propodus length, 

otherwise as in preceding pereopods. Pereopod 4 

(Figs 3; 7) length 0.8 body length; carpus: basis 

ratio 0.8; dactylus as in preceding pereopod. 

Pereopod 5 (Figs 3; 8) length 0.8 body length; 

carpus: basis ratio 0.9; dactylus as in preceding 

pereopod. Pereopod 6 (Figs 4; 7) of female (male 

broken) length 0.9 body length; carpus: basis 0.8; 

dactylus as in preceding pereopod. Pereopod 7 

(Figs 4; 7) of female (male broken) length 0.8 

body length; carpus: basis ratio 0.8; dactylus as 

in preceding pereopod. 
Male pleopod 1 (Fig. 8) (precopulatory male) 

narrowing over distal third; length 2.3 proximal 

width, distal width 0.3 proximal width; apex 
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Figure 6. lanthopsis franklinae sp. nov., paratype male in dorsal and lateral view, antenna 1, both mandibles, 
hypopharynx, maxilla I, maxilliped; AM P38893. 
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Figure 7. lanthopsis franklinae sp. nov., paratype male, pereopods 1-4, bases of pereopods 6 and 7, pleopod 5; 
AM P38893. 
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Figure 8. lanthopsis franklinae sp. nov., paratype male, pereopod 5, pleopods 1-4, uropod; АМ P38893. 



ACANTHASPIDIIDAE WITH DESCRIPTION OF TWO NEW SPECIES 135 

almost straight; apical row of long simple setae, 
some proximolateral simple setae. 
Male pleopod 2 (Fig. 8) (precopulatory male) 

peduncle length 2.5 width; lateral margin slight- 
ly rounded with many whip setae. Endopod 
inserting half length of peduncle; stylet not yet 
fully developed, shorter than peduncle, Exopod 
small, bilobed, without tuft of fine setae. 
Female pleopod 2 (Fig. 4) anterior surface 

without setae, with slight medial furrow, lateral 
margins of pleopod with simple, distal tip with 8 
long plumose setae, bearing only few setules; 1.2 
times as long as wide. 
Pleopod 3 (Figs 4; 8) of both sexes distomedi- 

al margin of exopod surrounded with fine setules. 
Endopod with 6 distal plumose setae in male and 
5 in female, exopod more slender than endopod, 
distally with 6 plumose setae. Pleopod 4 (Figs 4; 
8) of both sexes with short, rectangular peduncle. 
Exopod narrower and less than half as long as 
endopod, both rami without setae. Pleopod 5 
(Figs 4; 7) of both sexes an oval lobe without 
setae. 
Uropod (Figs 5; 8) 10 times as long as wide. 

Peduncle surrounded by many long simple setae, 
most laterally, female also with lateral row of 
sensory setae. Endopod 0.8 peduncle length, with 
proximolateral row of 4 broom setae in female 
(male without), exopod 0.8 times as long as endo- 
pod, long simple setae on both rami. 

Distribution. South-eastern Australia (352-4225), 
800-1277 metres depth. 

Etymology. For ORV Franklin, the oceano- 
graphic vessel from which these samples were 

taken. 

Remarks. lanthopsis franklinae has a pattern of 

spines similar to that of Janthopsis multispinosa 
Vanhóffen, 1914 but differs in the possession of 

small eyes (lacking in /. multispinosa). More- 

over, the spines are smaller and more slender in 

the new species. The lateral epimera are longer 

and more pronounced and the lateral pleotelson- 

ic margins are more deeply serrated in /. multi- 

spinosa than in the new species. All other known 

species of Janthopsis bear no, very small, or 

fewer spines than the new species. 

Ianthopsis kimblae sp. nov. 

Figures 9-17 

Material examined. Holotype. New South Wales. 44km E of 

Nowra (34°55,79'S, 151%08.06'E), 429 m, muddy coarse shell, 

WHOI epibenthic sled, 22 Oct 1988 (stn SLOPE 56), NMV 

J13271 (male, 3.0mm). 

Paratypes. Same details as holotype, ММУ J13272 (female 
allotype, 2.9 mm), NMV J20188 (129 females, 2.5—3 mm; 45 

males, 1.8-2.8mm; 5 mancas, 1.0-1.2 mm), ММУ 136436 

(female), ММУ 136437 (male), ММУ 136438 (female ovig.). 

Other material. New South Wales. Off Eden (37°07.3'S, 
150?20.2'E), 520m, grey coarse shell, 20 Jul 1986 (stn 

SLOPE 19), ММУ J20184 (4); (37°0.6'S, 150°20.7'E), 363m, 
coarse shell, 21 Jul 1986 (stn SLOPE 22), ММУ 120191 (10); 

Off Nowra (34°57.9'S, 151°8.0'E), 503 m, bryozoa and shell, 

14 Jul 1986 (stn SLOPE 2), ММУ 120183 (8). 
Victoria. S of Point Hicks (38°14.8'5, 149?9.3'E), 200m, 

coarse sand, gravel, 24 Jul 1986 (stn SLOPE 41), NMV 

120186 (3); (38717.70'8, 149?11.30'E), 400m, coarse sand, 
gravel, mud, many sponges, 24 Jul 1986 (stn SLOPE 40), 
ММУ J20185 (138); ММУ J23842 (male A). 

Tasmania. Eastern Bass Strait, 60km E of North Point, 

Flinders 1. (39°41.7'S, 148°39.5'E), 115 m, muddy sand, nat- 

uralist's dredge, G. C. B. Poore on HMAS Kimbla, 27 Mar 
1979 (stn BSS 32), NMV J20189 (2); 63km E of North Point, 
Flinders I. (39°44.8'S, 148°40.6'E), 124 m, R. Wilson on RV 
Tangaroa, 14 Nov 1981 (stn BSS 167), NMV 720190, (19); 

50km NE of Babel I. (39°40.3'S, 148°46.5'Е), 293 m, rock, 
coarse sand, naturalists’ dredge, С. С. В. Poore on HMAS 
Kimbla, 27 Mar 1979 (stn BSS 33), NMV 120192 (2). 

[All material collected using WHOI epibenthic sled Бу С. 
C. B. Poore, M. F. Gomon et al. on RV Franklin unless oth- 

erwise noted.] 

Description. Adult body (Figs 9; 14; figure 17 
shows the dorsal view of an ovigerous female) 
3mm long, 3.2 times as long as wide, 0.2 times 
as deep as long. Pleotelson almost as broad as 
body width, as long as wide. Dorsum of body 
lacking setae. Pereonite 1 narrower and slightly 
longer than pereonites 2—4, not fused with head; 
pereonite 3 broadest in female, all of the same 

width in male; pereonites 5—7 of female slightly 

narrower, lateral margins slightly bent posterior- 

ly; pleotelson smooth, with 2 shallow concavities 
at insertion of uropods. 

Antenna | (Figs 10; 14) 0.2 body length in both 

sexes, of 8 articles in male (6 in female) more 

aesthetascs in male than in female. First article 

shorter than second, with some simple and broom 

setae; article 2 as long as 1, also with 4 broom and 

simple setae; article 3 slightly longer than 4, with 

lateral simple seta; article 4 with lateral and medi- 

al simple setae; article 5 longer than 4, articles 6 

and 7 of male with 1 aesthetasc and 1 simple seta, 

(1 aesthetasc, 5 simple setae and 1 short broom 

seta in smaller female); article 8 (present in male 

only) with 1 aesthetasc, simple setae and a short 

broom seta. 
Antenna 2 (Figs 10; 14) conjoint, of 23 arti- 

cles in male (articles 1-4 broken off, not illus- 

trated); article 2 of female (first not illustrated) 

short, quadrangular, without setation; article 3 of 

female 3 times as long as 2, with some simple 
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setae, antennal scale a lateral small spinulose 

spine; article 4 of female half as long as 3, with 
some simple setae; articles 5 and 6 of male about 
subequal in length, with lateral and medial sim- 
ple setae, especially distally on 6; flagellar arti- 
cle I conjoint, with lateral and medial groups of 
simple long setae; following flagellar articles 
about subequal in length, with many long sim- 
ple setae; last article with tuft of long simple 
setae. 

Left mandible (Figs 10; 14) with 4 distinct 
cusps on incisor process in female (5 in male); 
right mandible with 5 in female (6 in male); 
lacinia mobilis shorter than incisor, with 4 cusps; 
left spine row with 6, right with 7 members; 
molar process broad, quadrangular, with medial 
indented grinding surface, posterior margin of 
molar with 4-5 lateral setae; condyle length 0.1 
mandibular body length; palp article | shortest, 
article 2 slightly longer than 1; article 3 longest, 
slender, with 1-2 distal spines (article 3 broken 
off both mandibles of female), length of palp 0.7 
mandibular body length. 
Hypopharynx (Fig. 14) of 2 inner and 2 outer 

lobes, outer medially concave and covered with 
many short simple setae. 

Maxilla | (Figs 10; 14) inner endite 0.4 width 
of outer endite; outer endite with 8-10 strong, 
smooth spine-like setae; inner endite with 3 
strong simple setae and many slender simple ones 
(inner endite of female broken off). 

Maxilla 2 (Figs 10; 14) innermost endite short- 
est, with 4—5 distal strong spine-like setae; medi- 
al and outer endites with 4 strong spine-like, 
medially serrated setae of varying lengths. 

Maxilliped (Figs 11; 14) basis 2.7 times as long 
as wide, with 2 coupling hooks and 7-8 short fan- 
like setae distally, with lateromedial or distal 
(male) simple setae, Palp article 1 as long as last; 
article 2 broadest and longest; article 3 slightly 
shorter than 4; article 5 narrowest, with some api- 
cal simple setae. Epipod 3.7 times as long as 
wide, and 0.9 total basis length. 

Pereopods (Figs 12; 15) bases length to body 
length ratio about 0.2 in both sexes. Pereopod 1 
(Figs 12; 15) length 0.7 body length; carpus: 
basis ratio about 0.6; dactylus: propodus 0.5; 
dactylus with 2 simple short setae and 2 distal 
claws and 2 sensillae between; anterior claw 
about twice as long as posterior one. Pereopod 2 
(Figs 12; 15) length 0.8 body length in both 
sexes. Carpus 0.7 basis length. Pereopod 3 (Figs 
12; 15) length 0.8 body length in female. Carpus 
0.8 basis length; dactylus length half of propodus 
length. Pereopod 4 (Figs 12; 15) length 0.8 body 
length in female. Carpus 0.8 basis length; dacty- 

lus length 0.4 propodus length, Pereopod 5 (Figs 
12; 15) length of 0.9 body length in female. Car- 
pus 0.9 basis length; dactylus length 0.4 propo- 
dus length. Pereopod 6 (Figs 12; 15) length 1.1 
body length in female. Carpus as long as basis; 
dactylus length 0.4 propodus length. Pereopod 7 
(Figs 12; 15) length 1.1 body length in female. 
Carpus as long as basis; dactylus length 0.4 
propodus length. 

Male pleopod I (Fig. 11) (precopulatory male) 
narrowing beyond four-fifths of length; length 
4.2 times proximal width, distal width 0.5 prox- 
imal width; apex acuminating, with some short 
and 2 long setae. 

Male pleopod 2 (Fig. 11) (precopulatory male), 
peduncle 2,1 times as long as wide; lateral mar- 
gin slightly rounded, with 33 whip setae of dif- 
ferent lengths and 5 distolateral plumose setae, 
which bear only few setules. Endopod inserting 
more proximally than halfway along; stylet slen- 
der, slightly longer than peduncle; 0.8 length of 
peduncle. Exopod small single lobe, without tuft 
of fine setae. 

Female pleopod 2 (Fig. 16) anterior surface 
without setae, lateral margins surrounded with 
whip setae, distally with some plumose setae; 1.2 
times as long as wide. 

Pleopod 3 (Figs 11; 16) medial and lateral mar- 
gins of exopod surrounded with fine setules. 
Endopod with 3 distal plumose setae, exopod 
slightly longer and more slender than endopod, 
distally with 5 plumose setae and laterally with 
fine setules. Pleopod 4 (Figs 11; 16) peduncle 
short, quadrangular; endopod slightly shorter 
than exopod and more slender; both rami with- 
out setae. Pleopod 5 (Figs 11; 16) an oval lobe 
without setae. 
Uropod (Figs 11; 16) peduncle of male with 

spine-like structures; peduncle and rami with 
many long whip setae; peduncle and endopod not 
fused; endopod 0.54 as long as peduncle; exo- 
pod 0.9 endopod length. 

Distribution. South-eastern Australia(35°-39°S); 
115-520 metres depth. 

Etymology. For HMAS Kimbla from which early 
sampling in Bass Strait was made. 

Remarks. lanthopsis kimblae can be distin- 
guished from the other species of the genus by its 
much longer and broader pleotelson. /. kimblae 
is characterised by a rounded rostrum, much 
smaller than in other species. Most similar are /. 
beddardi (Studer, 1884) and 1. bovalli (Studer, 
1884), which can be distinguished from the new 
species by a longer rostrum. /. beddardi bears 
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v., holotype male in dorsal and lateral view; ММУ 113271. 
Figure 9. Janthopsis kimblae sp. по 
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Figure 10. lanthopsis kimblae sp. nov., paratype male, antenna 1, antenna 2 (proximal articles broken off), both 
mandibles, maxilla 1, maxilla 2; NMV J13272. 
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Figure 11. lanthopsis kimblae sp. nov., paratype male, maxilliped, pleopods 1-5, uropod; ММУ 113272. 
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Figure 12. Janthopsis kimblae sp. nov., paratype male, pereopods 1-7; ММУ J13272. 
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Figure 13. lanthopsis kimblae sp. nov., allotype female in dorsal and lateral view; NMV J13272. 
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Figure 14. lanthopsis kimblae sp. nov., paratype female, antenna 1, proximal articles : à > , , of ant 
mandibles, hypopharynx, maxilla 1, maxilla 2, maxilliped; NMV J 13279. > „OJ 
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¡Figure 15. Janthopsis kimblae sp. nov., paratype female, pereopods 1-7; NMV JI 3272. 
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Figure 16. Janthopsis kimblae sp. nov., paratype female, pleopods 2-5, uropod; ММУ 113272. 
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igure 17. lanthopsis kimblae sp. nov., paratype female, ovigerous specimen in dorsal view; NMV J13272. 
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small dorsal spines on all pereonites and /. boval- 
li has some spines on the first four pereonites 
whereas the new species is almost smooth except 
for low elevations. The other species with a 
smooth body surface have either a longer ros- 
trum, like 1. ruseri Vanhóffen, 1914 and 1. 
nodosa Vanhóffen, 1914, or possess long setae 
on the dorsum, e.g. /. laevis Menzies, 1962. 

lanthopsis multispinosa Vanhóffen 

lanthopsis multispinosa Vanhóffen, 1914: 541-542, — 
Wolff, 1962: 258. — Kussakin, 1967: 340 [342]. — Brandt, 
1991: 240-248, figs 24—29. 

Material examined. Victoria. 8 of Point Hicks (38°25.9'S, 
148*58.6'E), 1850m, muddy sandstone, 22 Jul 1986 (stn 
SLOPE 25), ММУ 120172 (1); 76km 5 of Point Hicks 
(38°29.33'S, 149°19.98'E), 1840m, sandy mud, fine shell, 26 
Oct 1988 (stn SLOPE 69), NMV J20173 (1), NMV J20174 
(1) [both collected using WHOI epibenthic sled by G. C. B. 
Poore et al. on ORV Franklin]. 

Distribution. Gauss Station, Bellingshausen Sea, 
Antarctic Indian Ocean, Weddell Sea, Davis Sea; 
Australia, eastern Bass Strait, about 1850 metres 
depth. 

Remarks. These records extend the distribution 
outside the Southern Ocean for the first time. Its 
distribution is best explained by continental drift 
vicariance. 
No other species of this genus bears as long 

and acute spines as /. multispinosa. 

lanthopsis sp. 

Material examined, Victoria. $ of Point Hicks (38?14.8'S, 
149°9.3'Е), 200 m, coarse sand, gravel (stn SLOPE 41), NMV 
120194 (1); (38°17.7'S, 149°11.3'Е), 400m, coarse sand, 
gravel, mud, many sponges (stn SLOPE 40), NMV J20193 
(10), ММУ 123844 (male А), ММУ J23843 (female B) [both 
collected using WHOI epibenthic sled by M. F. Gomon et al. 
on ORV Franklin, 24 Jul 1986]. 

Distribution. Australia, eastern Bass Strait, 
200-400 metres depth. 

Remarks. This is almost certainly a new species 
with a spine pattern very similar to that in 
lanthopsis multispinosa. Nevertheless, the new 
species is much smaller than /. multispinosa and 
its dorsal spines are shorter and more slender, 
even compared to juveniles. Two juveniles of 
1.5 mm length each, one male of 2mm length and 
4 temales of 2, 3, 2.6, and 3.2mm length have 
been found. The whole material is in too poor 
condition to describe. 
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Abstract 

Bruce, N.L., 1994. Redescription of three poorly known sphaeromatid genera (Crustacea: 
Isopoda) from south-eastern Australia. Memoirs of the Museum of Victoria. 54:149-170. 

The genera Cassidinella Whitelegge, 1901, Ceratocephalus Woodward, 1877 and Exo- 
cerceis Baker, 1926 are rediagnosed. Their type species, Cassidinella incisa Whitelegge, 
1901, Ceratocephalus grayanus Woodward, 1877 and Exocerceis nasuta (Whitelegge, 1902) 
are described in full. Cassidinella akania sp. nov. is also described and figured. The three 
genera are known only from south-eastern Australia between the central New South Wales 
coast to Tasmania and Victoria, with one record of Ceratocephalus from South Australia and 
one of Exocerceis from south-eastern Queensland. 

Introduction 

The sphaeromatid fauna of Australia is large, 
with in excess of 50 genera, and yet further gen- 
era undescribed. Of the named genera three, all 
endemic to south-eastern Australia, remain poor- 
ly characterised, not having been rediagnosed 
since their inception. 

Ceratocephalus Woodward, 1877 is the first 
described endemic Australian sphaeromatid, and 
has the further distinction of being the only iso- 
pod named in the Encyclopaedia Britannica. The 
only Australian genera of greater antiquity than 
Ceratocephalus are widespread genera described 
by Leach (1815), Milne Edwards (1840) and the 
genus Sphaeroma Bosc, 1802. Surprisingly, as 
Ceratocephalus is not uncommon and is large 
by sphaeromatid standards, the genus was sub- 
sequently little recorded in the literature. Cas- 
sidinella Whitelegge, 1901, while provided with 
a detailed diagnosis by standards of that time 
remained equally poorly known. The third genus, 
Exocerceis Baker, 1926 was established for the 
species Е. nasuta (Whitelegge, 1902). This genus 
is not common in benthic samples and, given the 
thorough surveys carried out in south-eastern 
Australia (e.g. Poore et al., in press), would 
appear to be restricted to central New South 
Wales and southern Queensland coasts. 

Methodology and terminology follows that 
outlined in Bruce (in press). Abbreviations are 
as follows: AM, Australian Museum, Sydney; 
NMV, Museum of Victoria, Melbourne; NSW, 
New South Wales; SAM, South Australian 
Museum, Adelaide; PMS, plumose marginal 
setae; BL body length; imm, immature. 

Sphaeromatidae Latreille 

Sphaeromatinae Latreille 

Ceratocephalus Woodward 

Ceratocephalus Woodward, 1877: 659, — Beddard, 1886: 

147. — Stebbing, 1893: 364. — Nierstrasz, 1931: 211 — 
Harrison, 1984: 375. — Harrison and Ellis, 1991: 935. 

Bregmocerella Haswell, 1884: 1004. 

Type species. Ceratocephalus grayanus Wood- 
ward, 1877, by monotypy (the genus name is cor- 
rectly pronounced with a hard C, following its 

Greek derivation 1.е. Keratokephalus). 

Diagnosis of male. Body slightly less than twice 
as long as greatest width; widest at pereonite 5; 

dorsal surfaces rugose. Cephalon with project- 
ing epistome; eyes lateral, Pereonites 2—4 coxae 
with posterior margin overlapped by next coxal 
plate; coxae of pereonite 5 overlapping those of 
pereonites 4 and 6; pereonite 7 narrower than 6. 
Pleon with 4 segments: segment | entire, 2—4 
fused with sutures reaching to posterior margin. 

Pleotelson without entire exit channel, with apex 

produced. Pereonite | without sternite; pleonal 

sternite absent. 
Antennule peduncle article 1 flattened, about 

as long (1.1) as wide, article 2 very short, about 

0.3 as long as article 1 and 3, article 3 slender, 

nearly 10 times as long as wide; flagellum slight- 

ly shorter than peduncle. Antenna massive, 

enlarged, total length nearly as long as BL; 

antenna peduncle extending to pereonite 3, arti- 

cle 5 weakly reflexed against article 4, flagellum 

weakly reflexed against peduncle, with about 30 

articles. Mandible unicuspidate, incisor blunt; 
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lacinia mobilis present on left mandible, spine 
row present, with 5-0 spines, molar prominent, 
gnathal surface smooth, marginal teeth present. 
Maxillule lateral lobe with gnathal spines sim- 
ple, mesial lobe with 2 serrate and 2 (lateralmost) 

weakly plumose spines. Maxilla lateral and mid- 
dle lobe entire, mesial lobe slender, with serrate 
spines. Maxilliped palp articles 2, 3 and 4 with 
strongly setose lobes on mesial margin, article 5 
elongate; endite distal margin with about 10 

weakly serrate spines, 4 submarginal spines 3 
spines on dorsal distomesial margin. 

Pereopod I robust, ambulatory, posterior mar- 
gin of merus, carpus and propodus with stout 
acute spines; dactylus with prominent simple 
accessory unguis. Pereopods 2-7 slender; pere- 
opods 2-6 subsimilar, merus and carpus posteri- 
or margin with setulose fringe, merus, carpus and 
propodus with acute spines; spines longer on 
pereopod 6; pereopod 7 more slender than 6, 
without spines, propodus flattened, distally 
expanded, posterior margin with dense setulose 
fringe, dactylus short less than half (0.46) length 

of propodus. 
Penes basally close set, not fused, elongate, 

about 8 times as long as basal width, distal half 
slender. 

Pleopod 1 endopod mesial margin with 
recessed groove (which receives appendix mas- 
culina); distally narrowed forming triangular 
shape with proximolateral angle produced. Pleo- 
pod 2 similar to I in shape, appendix masculina 
slender elongate, about 1.4 times as long as endo- 
pod. Pleopod 3 exopod with entire transverse 
suture, Pleopods 1-3 with both rami with PMS. 
Pleopod 4 exopod with transverse suture, mesial 
margin with simple marginal setae; endopod with 
prominent deep ridges on dorsal side. Pleopod 5 
exopod with transverse suture, mesial margin 
with simple marginal setae, distal margin sub- 
truncate, thickened, covered with scales, mesial 
margin with 2 scaled lobes adjacent to suture, 
third prominent scaled lobe positioned about two- 
thirds along mesial margin; endopod with promi- 
nent deep ridges on dorsal side only. Uropod with 
small exopod set in ventrolateral position into 
lateral excision; endopod not extending beyond 
pleotelson apex. 

Female. Similar to male, but lacking cephalic 
ornamentation, epistome not anteriorly produced; 
pereopod 7 similar to pereopod 6. Ovigerous 
females with mouthparts metamorphosed; oost- 
egites arising from coxae of pereopods 1, 2, 3 
and 4 and overlapping at midline. Embryos held 

within body cavity, visibly packed into cephalic 
space. Ovigerous females with noticeably thinner | 
cuticle then males. 

Remarks. Adult males of the monotypic genus 
Ceratocephalus are readily recognized by the 
elongate cephalic process which, with the elon- 
gate and upturned epistome, give a tricorn 
appearance. No other sphaeromatid genus has 
antennae as enlarged as those of Ceratocephalus. 
The cephalic ornamentation is not included in the 
generic diagnosis as such ornamentation is often 
not of generic value within the Sphaeromatidae. 
Ceratocephalus belongs to a group of genera, 

all of which have a rugose body appearance, and 
have pereonite 5 overlapping pereonites 4 and 6; 
additionally these genera also have the posterior 
margins of pereonites 2 and 3 overlapped by the 
anterior margin of the next coxae, the reverse of 
that which is more usual, These genera are Cae- 
cocassidias Kussakin, 1967, Kranosphaera 
Bruce, 1992, Moruloidea Baker, 1908 and Wait- 

eolana Baker, 1926. 
Although Cymodopsis wardii Baker, 1926 isa 

junior synonym of the type species of Cerato- 
cephalus the two genera are not readily confused. 
АП species of Cymodopsis Baker, 1926 have the 
coxae overlapping anterior to posterior. 

Iverson (1982) stated that Bregmocerella was 
a preoccupied name while earlier Whitelegge 
(1902) believed Ceratocephalus was preoccu- 
pied. Ceratocephalus and Ceratocephala (a trilo- 
bite) are not homonyms, and Ceratocephalus 

Woodward, 1877 is the senior objective syn- 
onym. 

Ceratocephalus grayanus Woodward 

Figures 1—6 

Ceratocephalus grayanus Woodward, 1877: 659, fig. 72. 
— Stebbing, 1893: 356, fig. 31. — Beddard, 1886: 148.— 
Nierstrasz, 1931: 211, 

Bregmocerella tricornis Haswell, 1885: 1004, pl. 53, fig. 

1. —Stebbing, 1893: 365. — Whitelegge, 1902: 274. 
Cymodopsis wardii Baker, 1926: 267, pl. 46 fig. 12, pl. 47 

figs 1-2. 

Material examined. New South Wales. 34 (17.9, 19.5, imm. 
12,9 mm), 4 imm. (8.4, 8.7, 12.3, 12.6), E of Malabar, 
33%578, 151°19'Е, 2 Jan 1973, 32m, coll, AMSBS (AM 

Р22227), 3d (imm. 11.2, 12.6, 15.4 mm), 29 (омір. 16.1, 
non-ovig. 16.8 mm), imm. (10.9, 11.2 mm), same location 
(AM P22229). 38 (18.2, 18.9, 19.5mm), Ф (ovig. 15.4mm), 

imm, (12.5, 13.7 mm), same location but 1973, depth not 
recorded (АМ Р22228), 34 (imm. 9.8, 10.5, 12.6mm), 9 
(ovig, 15.4mm), imm. (8.4, 9.1 mm), E of Long Reef, 
3374358, 151?46'E, 20 Dec 1985, 174m, J. K. Lowry and R. 
T. Springthorpe on FRY Kapala (AMP41854), 
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Additional material. $ (non-ovig.), 64km SW of Mt Cann, 
Vic., 36m, Е.1.5. Endeavour Expedition, 1909-1914 (AM 
E6756). d (very poor condition), 4km offshore Newcastle 

Bight, NSW, 3225075, 152°03.5'Е, 7 Mar 1898, 46m, sand 
and pebbles, Е. R. Waite on H.M.C.S. Thetis (АМ 62215). 
б (dissected, intact), 3km E of Cape Three Points, NSW, 

33°30'S, 151°27'E, 22 Feb 1898, 50m, brown sand, E. R. 
Waite on H.M.C.S. Thetis (AM G2198). Imm., off Wineglass 
Bay, Tas., 42°10'S, 148°18'Е, no date, 146m, E. A. Briggs 
(AM P10708). 

New South Wales. Imm., off Port Stephens, 322525, 
152°32'Е, 144m (AM P41312). 6 mancas (3.5-4.2 mm), off 
Newcastle, 32°53'S, 152?35'E, 175m (AM P41315). Manca 
(6.3mm), off Sydney, 33°46'S, 151°43'E, 176m (АМ 
Р41321).% (ovig.), тапса, off Stanwell Park, 34°13.8'S, 
151°29.1'E, 466-498 m, W. Ponder and R. T. Springthorpe on 
FRV Tangaroa (АМ P41307) 6 $ (2 ovig), off Port Hacking, 
34°11.1'S, 151°26.0'E, 198m (АМ Р41308). 

Victoria: 4, 34km S of Lake Tyres Entrance, 38°11'S, 
148°04'E, 56m, clean shell rubble (ММУ J26260). Western 

Port: 9, 38°19.92'S, 145°13.95'Е, 19m, sand, gravel 
(NMVJ2929); 4,38%26.455, 145921.97Е, 6m, sand (ММУ 
12930); d, тапса, 38?26.64'S, 145?18.79'E, 14m, sand 
(ММУ J2931); 4, 38?21.35'S, 145°13.36'E, 10m (ММУ 
126373). d, 7 imm. and mancas 38km SW of Cape Paterson, 
38°55.5'5, 145°17.0'Е, 70m, fine sand (NMV 131524, 
126413). 9, 43km SW of Port Albert, 38°53.7'S, 147°06.5'E, 
58m, coarse shell (NMV J31525). 

Tasmania: 49, 40km NNE of Deal 1., 39°06'S, 147°26'E, 
59m, clean shell rubble (NMV 126254). 

South Australia: 9 (ovig), Pearson I., Investigator Group, 

26 Jun 1973 (SAM C4357). 
Holotype of Cymodopsis wardii Baker, in very poor con- 

dition, pleon and pleotelson missing, 26—29 km NE of South 
Head, Port Jackson, NSW, 33°44'S, 151°34'E, May 1924, 
142-146 m, C. E. Mulvey on Goonambee (AM P9494). 

Type locality. Stated by Woodward (1877) to be 
Flinders Island, Bass Strait. 

Types. Apparently not held at the BMNH, as they 
are absent from the list of types given by Ellis 
(1981). Similarly Haswell's (1885) specimens no 
longer appear to be extant as no record of them 
exists at the Australian Museum, and all efforts 
to trace the specimens have been without success 
(pers. comm., R. T. Springthorpe, AM). 

Description of male. Body about 1.6 times as 
long as wide (excluding epistome), widest at 
pereonite 5. Cephalon dorsal surface obscurely 
bidomed, with tubercles and pits; eyes set on 

prominent ocular bulge, facets distinct; 2 long 

(23% BL) subocular horns present anterior to 

eyes, bending laterally at about two thirds of their 
length. Pereonite 1 with 2 sublateral patches of 
thickened and ridged сшісіе; pereonites 2-6 with 
transverse ridge on posterior half; pereonite 7 
with posterior margin weakly produced. Pleon 

posterior margin and dorsal surfaces tuberculate. 

Pleotelson strongly vaulted, bidomed, with 
prominent tubercles on dorsal surface. 
Epistome produced forming elongate upward- 

ly curving process, about 58% BL (in lateral 
view). Antennule peduncle article flattened, 
about as long as wide, article 2 short, about 0.3 
as long as l; article 3 slender about 9 times as 
long as wide; flagellum with about 29 articles, 
slightly shorter than peduncle. 
Mandible palp slender, article 2 with about 10 

biserrate setae on distolateral margin, lateral mar- 
gin of article 3 with 27 biserrate setae and 3 dis- 
tal setae which are twice as long as others. Max- 
illule lateral lobe with 11 long and 2 short spines. 
Maxilla lateral and middle lobes with 8 setae 
each, mesial lobe with serrate spines in 2 ranks 
of 8 and 9 each. 

Pereopod | merus, carpus and propodus with 
5, 4 and 6 spines respectively; posterior margins 
of ischium to propodus without dense setulose 
fringe. Pereopod 2 posterior margin ischium, 
merus and carpus each with 4, spines. 
Pleopod 1 exopod and endopod with about 76 

and 34 PMS respectively; exopod with promi- 
nent spine at proximolateral angle; surfaces of 
peduncle and mesial portion rami setulose. Pleo- 
pod 2 exopod and endopod with about 80 and 36 
PMS respectively; appendix masculina about 1.6 
times as long as medial length of endopod. Uro- 
pod dorsal surface tuberculate; distal margin 
obliquely truncate, distolateral margin concave, 
with prominent tubercle, midlateral margin irreg- 
ularly excavate, with exopod set into anterior por- 
tion of excavation; exopod small, 0.2 length of 
endopod, distally acute. 

Female. Epistome anterior margin projecting and 
narrowed, but not extending beyond anterior 
margin of cephalon, otherwise as for the generic 
diagnosis. 

Colour. Pale tan to cream in alcohol; chro- 
matophores present on appendages. 

Size. Mature males (with developed cephalic 
processes and epistome) about 17 to 20mm; 
ovigerous females 15.4 to 16.1 mm, immature 
males recognisable at 9.8 to 15.4mm, and man- 
cas 3.5 to 6.3 mm. 

Distribution. Eastern coast of New South Wales 
from Newcastle Bight (32°50'S) to Wineglass 
Bay, Tasmania (422105), and westwards to Pear- 
son L, South Australia at depths from 6m in 
enclosed bays such as Western Port, Victoria, to 
between 32 and 498 m offshore. 
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Figure 1. Ceratocephalus grayanus. A-F, male 18.9 mm, remainder 4 19.5mm, (AM P22228). A, dorsal view; 
B, lateral view, C, frons; D, cephalon, anterolateral margin; E, pleon lateral margin, showing segmentation; F, 
pleon, ventral view; G, antennule; H, antenna peduncle; I, left mandible, distal portion; J, right mandible, dis- 
tal portion. Scale line 3.0mm. 
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Figure 2. Ceratocephalus grayanus. АП figs 4 18.9mm (AM Р22228). А, maxilliped; В, maxilliped endite, 
dorsal surface; С, maxillule; D, maxilla; E, mandible palp; Е, pereopod 1; С, pereopod 1 dactylus; Н, pereo- 
pod 2; I, pereopod 6 (basis omitted); J, pereopod 7; К, pereopod 7, dactylus. 
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Remarks. Adult males are impossible to confuse 

with any other sphaeromatid. The shape and 

ornamentation of the pleotelson, which has an 

acute apical projection over the sinus, and of the 

uropods, which have a large endopod not extend- 

ing beyond the posterior margin of the pleotelson 

and a small, acute exopod set in a ventrolateral 

position, allow identification females and juve- 

niles. 
The description is based primarily on speci- 

mens from East of Malabar (AM P22228, 

P22229). 

Cassidinella Whitelegge 

Cassidinella Whitelegge, 1901: 241. — Nierstrasz, 1931: 

211. — Harrison, 1984: 374. — Harrison and Ellis, 1991: 

934. 

б. 

ШТАТЫ 
N TRUE = 

> КІШ 

Туре species. Cassidinella incisa Whitelegge, 

1901, by monotypy. 

Diagnosis of male. Body strongly vaulted. 

Cephalon with rostral point in ventral position; 

eyes round, facets distinct, set on short lobe. Pere- 

onite 1 longest, 2-6 subequal in length; coxae 

ventrally produced, distally acute. Pleon with 4 

segments, segment 1 entire, 2 separate sutures 

running to posterior margin. Pleotelson strongly 

vaulted, posteriorly without foramen or ventral 

exit channel; posterior margin with 3 pointed 

coplanar lobes. Pereonite 1 without sternal exten- 

sions; pleonal sternite absent. 
Epistome shorter than wide, with apical point, 

not extending between antennule bases. Anten- 

nule peduncle robust, with 4 articles, flagellum 

shorter than peduncle. Antenna slender, 

Figure 3. Ceratocephalus grayanus. All figs d 18.9mm (AMP 22228). A-E, pleopods 1-5 respectively; F, uro- 

pod. 
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peduncle articles 1—3 short, article 5 longest, fla- 
gellum and peduncle subequal in length. 
Mandible incisor unicuspidate oblique; triden- 
tate lacinia mobilis prominent on left mandible; 
spine row of 5 sub-bifid spines; molar process 
with abundant marginal teeth, mesial surface 
shallow, concave, irregular. Maxillule mesial 
lobe with 4 fringed spines, lateral lobe with 11 
stout weakly serrate spines. Maxilla entire, setae 
on lateral and middle lobe finely pectinate. Max- 
illiped palp articles 2-4 mesial margins with 
elongate lobes; endite distal margin subtruncate 
with slender circumplumose spines, single 
smooth spine at distomesial angle. 
Pereopods all ambulatory, dactylus with short 

acute accessory spine; pereopod 1 robust, with 
stout spines on posterior margin, pereopods 2—6 

SSS 
~ 
^ 

EUN 

Кل  

— 

subsimilar, pereopod 7 slender. 
Penes set well apart, unfused, distally nar- 

rowed. 
Pleopods 1-3 with PMS on both rami, 

pleopods 4 and 5 without PMS. Pleopod 1 endo- 
pod triangular, exopod distally rounded, pedun- 
cle about 2.5 times as wide as long. Pleopod 2 
endopod triangular in shape; appendix masculi- 
na basally attached. Pleopod 3 endopod triangu- 
lar in shape, exopod with prominent transverse 
suture. Pleopod 4 endopod with transverse thick- 
ened ridges, single distal seta; exopod with trans- 
verse suture. Pleopod 5 endopod with ridges not 
strongly developed; exopod with transverse 
suture; lateral margin with row of simple setae, 
mesial margin with cuticular scales and 4 scaled 
lobes, 2 distal to suture, 2 proximal to suture. 

Figure 4. Ceratocephalus grayanus. A, D-H, ovig. 9 16.1 mm, remainder as indicated (AM P22229). A, frons; 

oie 16.8mm, ды; C, imm. male 15.4mm, frons; D, mandible; E, maxillule; F, maxilla; G; maxil- 

liped; H, pereopod 7, distal articles; I, penes, male 18.9 mm (AM Р22228). 
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Figure 6. Ceratocephalus grayanus. d AM P22228. A, pereopod 1; В, pereopod 1, unguis; С, setules and 
spines, pereopod 2 merus; D, pereopod 7 distal propodus and dactylus. 

Uropod endopod not reaching pleotelson apex 
exopod small, about half as long as endopod. 

Female. Ovigerous females not present in mate- 
rial examined. 

Composition. The type species and Cassidinella 
akania sp. nov. described here. 

Remarks. The morphology of the coxae, pleon 
lateral margin (both distally acute) and the pleo- 
telson posterior margin being formed into three 
prominent coplanar points readily separates Cas- 
sidinella from all other sphaeromatine genera. 

The two species show considerable differences 
in ornamentation C. incisa having a smooth cuti- 
cle, while С. akania sp. nov. is covered in spines 
and setae; the antennule peduncle of С. incisa is 
not flattened while that of C. akania is strongly 
flattened with a falcate second article, and is very 

similar in appearance to the antennules of such 
genera as Platysphaera Holdich and Harrison 
and Syncassidina Baker (see Bruce, 1994); pere- 

onite 7 in С. incisa is shorter and narrower than 
pereonite 6, while pereonite 7 of С. akania is as 
wide and as long as pereonite 6. 

<= 

Figure 5. Ceratocephalus grayanus. d AM P22228. A, right mandible, distal margin; B, molar, en face; C, molar, 

proximal spines; D, spine row; E, maxillule, lateral lobe; F, maxillule, mesial lobe; G, maxilla; H, pleopod 5, 

scale patch. 
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Key to species of Cassidinella 

i Body smooth; cephalon, pereonite 1, pleon and pleotelson without acute 
bosses; antennule peduncle articles 1 and 2 not flattened ............... C. incisa 

— Body with abundant setae and spines; cephalon, pereonite 1, and pleotel- 
son with 2 acute submesial bosses, pleon with 1 median boss; antennule 
peduncle articles 1 and 2 strongly flattened ............................... C. akania 

Cassidinella incisa Whitelegge 

Figures 7-10 

Cassidinella incisa Whitelegge, 1901: 242, figs 23a-g. — 
Baker, 1926: 269. — Nierstrasz, 1931: 211. 

Material examined. Holotype. d (7.3 mm, previously dis- 
sected and microslide), 2km E of Orient Point, NSW, 

34°13'S, 150°48'E, 20 Mar 1898, 20-27 m, sand and rock, E. 

R. Waite on H.M.C.S. Thetis (AM G2402). 

Other material. New South Wales. 2% (non-ovig. 7.4, dam- 

aged 8.0mm), off Broken Bay, 33?34'S, 151?41'E, 10 Feb 
1986, 135m, FRV Kapala (AM Р41316). 24 (6.0, 6.3 mm) 
9 (8.4 damaged), E of Long Reef, 339435, 151746'E, 20 Dec 
1985, 174 т, J.K. Lowry апа К. T. Springthorpe, F.R.V. 
Kapala (АМ Р41025, P41853). 4 (с. 5.4mm, 2 broken), 

26-29 km NE of South Head, 33°44'S, 151°34'E, May 1924, 
137-146 m, C. W. Mulvey on S.S. Goonambee (AM P9489, 

Baker's 1926 specimens). 2 mancas (4,0, 5.0 mm), E of Port 

Jackson, 33°50'S, 151°33'E, 18 Dec 1985, 135m, J. К. 

Lowry, R. T. Springthorpe and P. Colman, FRV Kapala (AM 
P41852). 39 (ovig. 8.0 mm, non-ovig. 5.0, 5.7), 4 mancas 
(3.7, 4.5, 4.7, 5.4 mm), off Nowra, 34°59.52'S, 151°5.95'E, 14 
July 1986, 204 m, coarse shell, С. C. B. Poore et al. (ММУ 

J31526, J19158). Manca (3.6 mm), dredged, 132-141 m, FRV 

Kapala (AM P41310). 9 (non-ovig. 7.0 mm) (AM P41316). 

Victoria. 36 (6.7, 7.2, 7.4 mm), 49 (non-ovig. 6.0, 6.0, 

6.3, 7.7 mm), 9 mancas (3.0-6.0 mm), 38km SW of Cape 

Paterson, 38°55.5'S, 145?17.0'E, 12 Nov 1981, 70m, fine 
sand, R. Wilson (ММУ J26296, 126412). 

Tasmania. (non-ovig. 6.0mm), 15km E of Maria 1., 
425375, 148°20'Е, 9 Oct 1984, 102 т, R. S. Wilson (ММУ 
131528). 3 mancas (3.4, 3.7, 4.3mm), off SE Maria I., 
42°37.00'S, 148”12,50'E, 23 Apr 1985, 100m, fine muddy 
bryozoa, R. S. Wilson (ММУ 131527). 4 (7.1 mm), 2 man- 

cas (3.5, 4.0mm), 15km E of Cape Conella, 43°24.6'S, 
147°32.5'Е, 22 Oct 1984, 82m, R. Wilson (ММУ J26363). 

Description of male. Body smooth, covered with 
clear gel-like layer; about 1.6 times as long as 
wide, widest at pereonite 4. Pereonite 1 longer 
than 2, 2-6 subequal in length; pereonite 7 less 
than half as long as pereonite 6, lateral margins 
not extending to full width of pereonite 6. Pleon 
with prominent large rounded dorsal boss. Pleo- 
telson anterolateral angles forming acute points, 
posterior margin with points acute. 

Antennule peduncle articles not flattened, arti- 
cle 1 longer (1.2) than combined lengths of arti- 
cles 2—4; article 2 1.6 times as long as article 3; 
article 4 0.35 (35%) length of article 4; flagel- 
lum shorter (0.8) than peduncle, with about 14 

articles. Antenna peduncle article 1 short, arti- 
cles 2—4 subequal in length with 3 shorter than 
either 2 or 4, article 5 longest, longer than com- 
bined lengths of articles 3 and 4; flagellum slight- 
ly longer than peduncle, with 13 articles. 
Mandible palp with 10 biserrate spines on dis- 

tolateral margin, distal 2 of which are longest, 
article 3 with 9 biserrate spines, Maxilla lateral 
and middle lobes each with 5 setae, mesial lobe 
with about 10 prominent pectinate and plumose 
spines. Maxilliped palp articles 2-5 with about 8, 
12, 12 and 10 setae respectively on mesial mar- 
gin; endite distal margin with 9 plumose and 1 
simple spine. 
Pereopod | robust, posterior margins without 

setulose fringe ischium anterior margin with 
small proximal and larger distal acute spine; 
merus with 2 acute spines at anterodistal angle, 
4 robust acute spines on posterior margin; car- 
pus with 2 robust acute spines on posterior mar- 
gin; propodus with 3 robust acute spines on pos- 
terior margin; dactylus about 0.6 length of 
propodus, with acute prominent accessory spine; 
posterior margins of merus to dactylus with 
scales. Pereopods 2—7 slender, with setulose 
fringe and scales on posterior margins. 

Penes apically narrowed, about 3 times as long 
as basal width. 
Pleopod 1 exopod and endopod with about 30 

and 20 PMS respectively. Pleopod 2 and exopod 
and endopod with about 31 and 20 PMS respec- 
tively; appendix masculina 8 times as long as 
greatest width, 1.2 as long as endopod. Pleopod 
3 exopod and endopod with about 30 and 18 
PMS respectively. Pleopod 4 with simple mar- 
ginal setae on proximal lateral margin of exopod 
and 2 simple setae on distal extremity; endopod 
with one simple setae. Pleopod 5 with simple 
marginal setae on proximal lateral margin distal 
lateral margin with setule fringe. Uropod with 
both rami acute, endopod 3 times as long as wide; 
exopod about 0.45 length of exopod. 

Female. A single ovigerous female was present 
in the material examined, but lacked ova. Mouth- 
parts metamorphosed; marsupium formed from 
oostegites arising from coxae of pereopods 1-4, 
overlapping at midline. 
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Figure 7. Cassidinella incisa. АП figs 4 7.1 mm (ММУ J26363). A, dorsal view (showing gel-jacket); В, lat- 
eral view; C, pleotelson, ventral view; D, pleon, showing segmentation; E, frons; F, antennule, G, antenna; H 

right mandible, distal portion; I, left mandible, distal portion; J, mandible. Scale line 1.0mm. 
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Figure 8. Cassidinella incisa. АП fi 
C, maxillule; D, maxilla; E, 

pod 7; I, penes; J, uropod. 

gs d 7.1mm (ММУ 126363). А, maxilliped; В, maxillule lateral lobe detail; pereopod 1; F, pereopod 1 distal propodus and dactylus; G, pereopod 2; H, pereo- 
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Figure 9. Cassidinella incisa. All figs 3 7.1 mm (ММУ 106363). А-Е, pleopods 1-5 respectively; F, detail, pleo- 

pod 5 exopod, distal margin. 

Colour. Pale cream in alcohol; pereopods 1-6 

and pleopods with few black chromatophores. 

Size. Males 6.0-7.4mm, non-ovigerous female 

5.0-8.5mm, mancas 3.0-6.0mm. 

Distribution. South-eastern Australia from in the 

vicinity of Sydney, NSW, eastern Victoria and 

south-eastern Tasmania at depths between 74 and 

204 metres; the holotype was recorded from a 

depth of 43—66 fathoms (78-121 m) (Whitelegge, 

1901), but Australian Museum data indicates 

20-27 m. Substratum records are fine sand, and 

coarse shell. 

Remarks. Readily recognized by the smooth 

unornamented cuticle, unflattened antennule arti- 

cles 1 and 2, narrowed pereonite 7, and pereo- 

pod 1 with a total of 9 prominent acute spines on 

posterior margin of merus, carpus and propodus. 
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Figure 10, Cassidinella incisa. 4, ММУ 126412. A, anterior view of head В, right mandible; C, molar, en face; 
D, spine row; Е, pereopod 1, propodus, dactylus; Е, pereopod 2, distal propodus and dactylus; G, maxillule; H, 
pleopod 5 scale patch. 
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The description is based primarily on speci- 
mens from off Cape Conella (NMV J26363). 

Cassidinella akania sp. nov. 

Figure 11 

Material examined. Holotype.9 (non-ovig. 5.7 mm), 36km 
SW of Stokey Point, King L, Tas., Bass Strait, 40°26.7'S, 
143°41.4'E, 22 Nov 1981, 85m, medium sand, R. Wilson 
(NMV 131529). 

Paratype. d (imm. 5.0mm), 40km SSW of Warrnambool, 
Vic., 38°42.8'S, 142°35.6'E, 20 Nov 1981, 69 m, coarse sand, 
R. Wilson (NMV J31530). 

Additional material. $, manca, western Bass Strait, 55km 
SW of Cape Otway, Vic., 39°16.7'S, 143°06'E, 21 Nov 1981, 
95m, medium sand, R. Wilson (NMV J34872). 

Description of male (imm.). Body with abundant 
setae and spines, about 1.4 times as long as wide, 
widest at pereonite 6; gel-like layer present but 
not obvious. Pereonite 1 longer than 2, 2-7 sube- 
qual in length; pereonite 7 as wide as pereonite 
6 
Cephalon with 2 prominent conical submedial 

bosses; pereonite 1 with 2 prominent submedian 
bosses. Pleon with single median boss. Pleotel- 
son with 2 prominent bosses, posterior margin 
flat, with 3 rounded points. 
Antennule peduncle articles 1 and 2 strongly 

flattened prominently visible in dorsal view, arti- 
cle 2 anteriorly slightly longer than 1, anterolat- 
eral margin produced; articles 1 and 7. with abun- 
dant acute spines over surface; peduncle article 
3 about 0.3 as long as article 2; flagellum short, 
about 0.3 as long as peduncle, with 6 articles. 
Antenna with article 5 longest; flagellum short- 
er than peduncle, with 8 articles. 
Pereopod 1 with anterodistal spines of ischi- 

um and merus pectinate; posterior margins of 
merus, carpus and propodus with 2, 1 and 2 bis- 
errate spines respectively; dactylus 0.66 length 
of propodus, accessory unguis prominent, slen- 
der, about 4 times as long as basal width; poste- 
rior margin of propodus with prominent serrate 
scales. Pereopods 2-7 subsimilar, pereopod 7 
with longer biserrate spines on carpus than pere- 
opod 2. 
Uropod with abundant acute spines; peduncle 

anterolateral margin produced to form acute lobe, 
about 0.4 times as long as wide; exopod 0.6 as 
long as endopod; apices of both rami acute. 

Female. Similar to the male, but ovigerous 
females (and adult males) not known. 

Colour. Pale tan to cream in alcohol. 

Distribution. Western Bass Strait, off southern 

end of King L, and off Warrnambool, 69—95 
metres. 

Etymology. The epithet is derived from the Greek 
akanos, a kind of thistle (i.e. prickly). 

Remarks. Although no fully adult male is pre- 
sent, this distinctive species is still easily recog- 
nized. The genus does not exhibit strong sexual 
dimorphism, and body ornamentation (as evi- 
denced by mancas, females, immature males and 
males of E. incisa) is unlikely to alter substan- 
tially on maturity. Given the scarcity of speci- 
mens of this species in the large collections of 
both the Australian Museum and the Museum of 
Victoria, the decision has been made to describe 
Cassidinella akania using the existing material. 
The species can readily be identified and dis- 

criminated from its only congener by the promi- 
nent conical bosses on the cephalon, pereonite 1, 
pleon and pleotelson, by the flattened antennule 
peduncle, and by the densely setose and spinose 
body surfaces. The description was prepared 
from the dissected male paratype and female 
holotype. The holotype was not dissected in order 
to avoid damaging the specimen. 
The immature male has paired submedian 

penes on sternite 7 but lacks an appendix mas- 
culina. The non-type specimens differ from the 
types only in having a more cospicuous and intact 
gel-like layer and so appearing less setose. 

Dynameninae Bowman 

Exocerceis Baker 

Exocerceis Baker, 1926: 271. — Harrison, 1984: 380. — 

Harrison and Ellis, 1991: 939. 

Exocirceis — Nierstrasz, 1931: 217 (lapsus), 

Type species. Cerceis nasuta Whitelegge, 1902, 
subsequent designation by Baker (1926). 

Diagnosis of male. Body vaulted, dorsal surface 
coarsely pitted. Cephalon anterior margin pro- 
duced, concealing antennule bases in dorsal 
view; prominent posteriorly directed rostral 
process in ventral position; eyes with facets dis- 
tinct pereonite 1 longest, pereonites 2—6 sube- 
qual in length, 7 longer than 2—6, slightly short- 
er than 1; coxae ventrally narrowed, posterior 
margin overlapping anterior margin of next coxa. 
Pleon with 4 segments, segment 1 entire, 2 sep- 
arate sutures, anterior running to lateral margin, 
posterior to posterolateral margin. Pleotelson 
with apical notch between 2 acute points, third 
dorsal median point projecting over notch. Pere- 
onite | without sternite; pleon with long sternal 
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Figure 11. Casidinella akania sp. nov. Figs А”, holotype, remainder $ paratype. А, dorsal view; B, lateral 
view; C, frons; D, pleotelson, ventral view; E, antennule; F, antenna; G, maxillule, lateral lobe; H, maxilliped 

endite; I, pereopod 1; J, pereopod 1, distal propodus and dactylus; K, pereopod 2; L, pereopod 7; M, pleopod 
1; М, pleopod 2; O, spines from distal margin of carpus, pereopod 7. Scale line 1.0mm. 
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extension and sternal process extending to pleo- 
pod bases. 
Epistome not projecting between antennule 

bases, not anteriorly produced. Antennule pedun- 
cle articles 1 and 2 robust, calcified, article 3 
slender, flagellum shorter than peduncle. Anten- 
па peduncle slender, articles 1-3 short, 5 longest; 
flagellum shorter than peduncle. Mandible 
incisor prominently tridendate, prominent tri- 
dentate lacinia mobilis present on left mandible, 
spine row with 5 (left) or 7 (right) pectinate 
spines; molar process prominent with abundant 
marginal teeth, gnathal surface weakly nodulose. 
Maxilla mesial lobe with 4 large serrate spines, 
and 2 small spines; lateral lobe with 10 spines, 
some of which are serrate. Maxilla entire, setae 
on lateral and middle lobes very finely serrate. 
Maxilliped palp articles 2-4 mesial margin form- 
ing finger-like lobes; endite distal margin sub- 
truncate with slender circumplumose setae, sin- 
gle smooth spine at distomesial angle. 
Pereopods all robust, ambulatory, dactylus 

with short acute accessory spine; articles gener- 
ally without long setae, or prominent spines; 
pereopod 1 shorter and stouter than pereopods 
2-7 which are subsimilar. 

Penes short, set well apart, not reaching pleon- 
al sternite. 
Pleopods 1-3 with PMS on both rami, 4 and 5 

without PMS. Pleopod 1 endopod triangular, 
exopod with truncate distal margin; both rami 
with longitudinal axes oblique to peduncle; 
peduncular coupling hooks short and stout. Pleo- 
pod 2 rami similar to pleopod 1, but exopod dis- 
tolateral margin with toothed, distal margin with 
prominent plumose spines; endopod with appen- 
dix masculina in medial position. Pleopod 3 
endopod collinear with peduncle; exopod 
oblique, without transverse suture. Pleopod 4 
exopod with small scaled patch on mesial mar- 
gin, both rami with distinct clearly defined ridges. 
Pleopod 5 exopod with simple setae on lateral 
margin, 3 scale lobes distally; both rami with dis- 
tinct clearly defined ridges. Uropod rami distal 
margins deeply serrate, not acute or produced, 
extending slightly beyond pleotelson apex. 

Female. Ovigerous females not present in the 
material examined. Non-ovigerous females dif- 
fer from males in lacking three acute points on 

the posterior of the pleotelson, having instead an 
apically produced, ventrally open notch. 

Remarks. The principal differential characters 

recognized by Baker (1926) and used in the key 

of Harrison and Ellis (1991) were the produced 

unflattened anterior margin to the cephalon, arti- 
cle | of the antennule peduncle without an acute 
process (i.e. distal margin blunt) and the bluntly 
rounded distal margin of the uropodal exopod 
(not truncate as stated by Harrison and Ellis, 
1991). To these, the following characters can be 
added: pleopod 1 rami without serrate margins, 
pleopod 2 exopod distal margin with about 8 
prominent spines (rather than the usual PMS), 
pleopod 3 exopod without transverse suture; 
uropodal rami with deeply serrate distal margins. 
The genus is monotypic. 

Exocerceis nasuta (Whitelegge) 

Figures 12—15 

Cerceis nasuta Whitelegge, 1902: 276, figs 36a-b. 
Exocerceis nasuta - Baker, 1926: 272, pl. 48 figs.10-12. 
Exocirceis nasuta - Nierstrasz, 1931: 217 (lapsus?). 

Material examined. Syntypes. 49 (non-ovig. 4.7, 5.8mm, 1 

dissected, 1 without head), 6km E of Wattamola, NSW, 
347108, 151°11'Е, 22 Mar 1898, 99-108 m, mud, E. R. Waite 

on H.M.C.S. Thetis (AM G2279). 4 (poor condition, + 

appendages), 2km E of Crookhaven R., NSW, 34?14'S, 
150?48'E, 20-27 m, sand and rock, E. R. Waite on H.M.C.S. 
Thetis (AM G2277). 

Other material. Queensland. 1 (crushed), off Moreton I., 

279275, 153?39'E, 29, Mar 1969, 77m (AM Р41857). 

New South Wales: 4 (5.6mm), 6 mancas (1,5-1.7 mm, 
post partum), off Newcastle, 322535, 152°35'Е, 15 Aug 
1985, 175m, FRV Kapała (AM P41859). 2 (non-ovig. 3.4, 

5.0 mm), E of Long Reef, 33°43'S, 151?46'E, 14 Dec 1985, 
174m, J. K. Lowry and R. T. Springthorpe on FRV Kapala 
(AM P41277). 2d (5.6 dissected, 6.0mm), 229 (non-ovig. 

3.4-52 mm, mean = 4.3mm; 25 unmeasured), E of Long 

Reef, 33?43'S, 151°46'E, 20 Dec 1985, 174m, J.K. Lowry et 

al., on FRV Kapala (АМ P41856, P41858). $ (non-ovig. 5.2 

mm), off Nowra, 34°59.52'S, 151°05.94'E, 14 Jul 1986, 

204 m, coarse shell, С. C. B. Poore et al. (ММУ J19154). 

Description of male. Body about 2.3 times as 
long as wide; widest at pereonite 6. Pleon with 4 
or 5 sublateral granular longitudinal ridges. Pleo- 
telson with 2 large bilaterally compressed 
bosses. 
Antennule peduncle article 1 longest, 2.3 times 

as long as article 2, 1.8 times as long as article 3; 
flagellum with 6 articles, extending to posterior 
of pereonite 1. Antenna peduncle article 4 1.8 
times as long as 3, article 5 1.3 times as long as 
4; flagellum shorter than peduncle, with 10 arti- 
cles, extending to pereonite 2. Mandible palp arti- 
cle 2 with about 4 serrate setae on distolateral 
margin, article 3 with 10 serrate setae on disto- 
lateral margin. Maxilla with 7 and 8 setae on lat- 
eral and middle lobes; mesial lobe with 2 promi- 
nent and about 8 smaller stout plumose spines 
setae. Maxilliped endite distal margin with 3 sub- 



166 NIEL L. BRUCE 

Figure 12. Exocerceis nasuta. A, CHF, male 6.0mm. G-L, male 5.6mm (AMP41858), unless otherwise indi- 
cated. A, dorsal view; B, 5.8 mm? syntype (AM G2279); C, lateral view; D, frons; E, pleonal sternite and 
penes; F, pleonal sutures; G, antennule; H, antenna; I, left mandible, distal portion; J, right mandible; K, 
mandible; L, maxillule; M, maxilla. Scale lines 1.0mm. 
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Figure 13. Exocerceis nasuta. АП figs, male 5.6mm (AMP41858). A, maxilliped; В, maxilliped endite, detail; 
C, pereopod 1; D, pereopod 1, dactylus; E, pereopod 2 (plus detail of cuticular scales); F, pereopod 2, cuticu- 
lar scale, anterior margin of basis, G, pereopod 6, basis; H, pereopod 7. 

marginal plumose spines, 4 acute marginal spines 
and 1 simple and one cactus spine; dorsal dis- 
tomesial margin with 2 densely plumose spines; 
endite with about 12—14 setae each on lobes of 
articles 2-5. 
Pereopod 1 robust, propodus and merus sube- 

qual in length, carpus short, triangular; dactylus 
about 0.6 as long as propodus, unguis short, about 
0.3 as long as dactylus; accessory unguis small, 
acute; basis anterior margin with cuticular 
process; posterior margin with single acute spine 
at posterodistal angle of merus, carpus and propo- 
dus. Pereopod 2 similar to 1 but more slender; 
posterior margin of basis with epicuticular nod- 
ule on anterior margin. Pereopod 3 merus to car- 
pus more elongate than in pereopods 1 and 2; 
posterior margin of merus, carpus and ischium 
with scales and setules; pereopods 4 to 7 gener- 
ally similar to 3, becoming progressively longer. 

Penes short, set wide apart, distally rounded. 
Pleopod exopod with about 26 PMS, endopod 
with 11. 
Pleopod 2 appendix masculina slightly short- 

er (0.94) than length of endopod mesial margin, 
inserted about 0.36 along length of mesial mar- 
gin, straight apex bluntly rounded; exopod with 
15 PMS and distally 6 stout plumose spines; dis- 
tolateral angle with 2 prominent serrations, endo- 
pod with 20 PMS. Pleopod 3 exopod with about 
32 PMS, endopod with 14. Uropod with promi- 
nent simple spines on endopod surface, lateral 
surface of peduncle and lateral margin of exo- 
pod; lateral margin of endopod and mesial mar- 
gin of exopod with short PMS; both rami with 
deeply bifid apices. 

Female. Similar to male except dorsal surface of 
pleotelson appears to have 4 indistinct longitu- 
dinal ridges and posterior margin formed into 
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Figure 14. Exocerceis nasuta. АП figs, male 5.6mm (AMP41858). А-Е, pleopods 1—5 respectively; F, uropod. 

ventrally open, posteriorly directed tube, lacking 
the three acute lobes of male. Ovigerous females 
not present in material examined. 

Colour. Pale cream in alcohol. 

Size. Males 5.6-6.0 mm, non-ovigerous females 
3.4-5.8 mm. 

Distribution. Off Moreton I., south-eastern 
Queensland (one record) to central NSW coast 
between Nowra and Newcastle, at depths 
between 20 and 204 metres. 

Remarks. While superficially similar to some 
Cerceis species, the blunt anterior margin of the 
cephalon and uropod exopod being bluntly 

rounded immediately identifies both the genus 
and the species, as does the presence of promi- 
nent plumose spines on the pleopod 2 endopod. 
The description is based primarily on speci- 

mens from off Long Reef (AM P41858). 
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Figure 15. Exocerceis nasuta.? (AM P41858). A, frons; B, left mandible, distal portion; C, spine row, left 

mandible; D, molar, en face; E, maxilla; F, spines, maxillule, mesial lobe; G, cuticular scales, pereopod 7; H, 

pleopod 2, exopod spines. 
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Abstract 

Poore, G. C. B., 1994. Maricoccus brucei, an unusual new genus and species of Sphaero- 
matidae from southern Australia (Crustacea: Isopoda). Memoirs of the Museum of Victoria 
54: 171-178. 
A new monotypic genus is diagnosed, the first among Sphaeromatidae with complete 

fusion of pleonite 1 to the remaining pleonites. It belongs to a group of dynamenine genera 
in which the first pleopods are operculiform, the first pleonal sternite is long, and the mandibu- 
lar incisor is unicuspidate. The new genus is exceptionally flattened, more than in species 
of Juletta Bruce, 1993 and Margueritta Bruce, 1993 which it resembles. It differs from these 
two in the possession of falcate pereopodal dactyli. 

Introduction 

The sphaeromatid subfamily Dynameninae 
Bowman is characterised principally by the pres- 
ence of thickened folds on both rami of pleopods 
4 and 5. With about 35 genera it is the largest 
subfamily of the Sphaeromatidae. Six of its gen- 
era are associated in what seems a monophylet- 
ic clade united by the possession of operculate 
or semioperculate pleopods 1, pleopod 2 with 
endopod very much longer than exopod, and a 
complete sternite on pleonite 1. The six are: 
Ischyromene Racovitza (Harrison and Holdich, 
1982); Amphoroidea Milne Edwards (Baker, 
1908); Amphoroidella Baker (Harrison, 1984); 
Cymodocella Pfeffer (Brandt and Wägele, 1989); 
Juletta Bruce; and Margueritta Bruce (Bruce, 
1993). Other undescribed genera are known (N. 
L. Bruce, pers. comm.) and other species may be 
assigned to the group when their pleopods have 
been described. The monophyly of the clade is as 
yet untested. 
A new similar genus and species from south- 

ern Australia, Maricoccus brucei, is here 

described. 
Material is lodged in the Australian Museum, 

Sydney (AM), Queensland Museum, Brisbane 
(QM), Museum of Victoria, Melbourne (NMV), 
and South Australian Museum, Adelaide (SAM). 

Maricoccus gen. nov. 

Type species. Maricoccus brucei sp. nov. 

Diagnosis. Body strongly flattened, smooth; 
pereonites 6 and 7 without dorsal processes. Head 
strongly flattened, anteriorly produced, with 

ventral rostrum between antennae; eyes small, 
lateral, visible in both dorsal and ventral views. 
Coxae 2-7 fused to tergite, laterally expanded, 
interconnected by coxal keys, visible ventrally; 
coxa 7 reaching to lateral margin of body. 
Pleonite 1 completely fused to remaining 
pleonites, indicated mid-laterally by short slit; all 
pleonites fused to pleotelson, 1 suture probably 
between pleonites 5 and 6; pleotelsonic apex 
entire, without foramen or exit channel. Pleonite 
I sternite long, with plate between pleopods 1. 
Epistome (fused frontal lamina and clypeus) 

broad, not extending between antennae 1. Anten- 
na І peduncle not flattened, article 2 produced 
distally. Mandibular incisor unicuspidate; lacinia 
mobilis absent; spine row of prominent slender 
truncate spines; molar process blunt, not orna- 
mented. Maxilla 2 outer lobe short, with I seta. 
Maxillipedal endite with clubbed setae mesially; 
palp articles 2-5 without lateral setae, with 
mesial setae; articles 3 and 4 weakly lobed. 
Pereopod 1 shorter than 2—7, each with falcate 

dactylus about as long as propodus. Penes paired 
on posterior margin of pereonite 7, not reaching 
pleopods 1. 

Pleopods 1 and 2 together operculiform; pleo- 
pod 1 short, exopod weakly indurate; pleopod 2 
endopod weakly indurate, much longer than exo- 
pod, concealing remaining pleopods. Pleopod 3 
exopod without transverse suture. Pleopods 4 and 
5 with thickened ridges on both rami; exopods 
without suture; pleopod 5 exopod with 2 scaled 
lobes. Pleopods 1—3 only with plumose margin- 
al setae. Uropods lamellar, meeting in midline 
posteriorly, rami not reduced. 
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Female. Mouthparts not metamorphosed. 
Oostegites present on pereopods 2-4, overlap- 
ping in midline. Body and appendages as in male. 

Etymology. From the Latin mare (the sea) and 
Coccus (a Linnean genus of scale insect) allud- 
ing to the origin and shape of the type species 
(masculine). 

Remarks. Maricoccus is the first-recorded 
sphaeromatid with complete fusion of pleonite 1 
to the remaining pleonites and telson. The usual 
sphaeromatid condition is a three-part pleon: very 
short free pleonite 1 whose epimera do not reach 
the lateral margin of the body; fused pleonites 
2-5 with epimera variously indicated laterally: 
and pleotelson (pleonite 6 plus telson). In Maric- 
occus there is no indication of pleonite 1 dorsal- 
ly or laterally and the remaining pleotelsonic unit 
bears only one lateral suture, possibly indicating 
the suture between pleonites 5 and 6. 
The features shared by Maricoccus and the 

dynamenine /schyromene-group of genera аге 
exposed and thickened proximomesial triangle 
of pleopod 1 endopod, endopod of pleopod 2 
much longer than exopod, and the complete ster- 
nite of pleonite 1 with a medial posterior process. 
Individually, these characters may be seen in 
some other sphaeromatid genera but investiga- 
tion of their distribution is beyond the scope of 
this contribution. 
Pleopod 1 is very short in Maricoccus and is 

operculiform only in combination with pleopod 
2, a situation very different from other genera of 
the group. Within the /schyromene-group, Maric- 
occus is most similar to two genera also confined 
to southern Australia, Juletta and Margueritta. 
Both are flattened (weakly so in Margueritta), 
smooth, possess a ventral rostrum, and have a 
simple mandibular incisor. They also lack a com- 
plete suture between pleonites 5 and 6, a condi- 
tion found rarely in Sphaeromatidae. The new 
genus differs from these two in being exception- 
ally flattened, in possession of falcate pereopo- 
dal dactyli, and simplicity of the molar process. 
No adult male characters are used in this diag- 

nosis since only one apparently mature male is 
available in the type species. This specimen, with 
well developed penes, lacks appendices mas- 

culinae. Dynamene Leach is the only sphaero- 
matid genus which has been shown convincing- 
ly to lack appendices masculinae (Holdich and 
Harrison, 1980) and the true generic condition is 

uncertain. 

Maricoccus brucei sp. nov. 

Figures 1-4 

Material examined. Holotype. Vic., NW side of Henty Reef, 
Mounts Bay, Apollo Bay (38°47.0'S, 143?40.5'E), 3 May 
1988, 18m, red algae on boulder, R. T. Springthorpe and P. 
B. Berents, AM Р41376 (24, 4.6mm, with 1 slide). 

Paratypes. Victoria. Type collection, AM P41840 (non- 
ovigerous 9, 3.3 mm; 6 mancas, 1.5-2.7 mm). Type locali- 

ty but on bryozoan ?Orthoscuticella, AM P41373 (manca, 
2.3mm). Laurence Rocks, Portland (38?24.0'S, 141?40.1'E), 

30 Apr 1988, 23 m, on red algae, R. T. Springthorpe and P. 
B. Berents, AM P41345 (ovigerous 9, 4.6mm; 2 mancas, 

1.6, 2.1 mm). 15km S of Port Fairy (38°32.0'S, 142?28.6'E), 
20 Nov 1981, 52m, medium sand, R. Wilson (stn BSS-187), 

ММУ 113266 (non-ovigerous 9, 3.7 mm). 

Tasmania. 14km SW of Currie, King I. (40?00.7'S, 

143?49.9'E), 46m, fine sand, sled, R. Wilson (stn BSS-197), 
ММУ 126276 (manca, 2.3 mm). 

South Australia. E side of Wright I., Encounter Bay 
(352355, 138°37'E), 10 May 1988, on bryozoan, 12m, М. 
Holmes (QM W18928, non-ovigerous Y, 3.4 mm). 0,8 Кіп S 
of Henley Beach Jetty, Adelaide, 1.4km offshore (3424585, 
13893ГЕ), I Jan 1985, from Amphibolis antarctica commu- 

nity, 6-7 m, S. M. Clarke, SAM C5509 (juvenile, 4.4. mm, 
with 2 slides), SAM C5510 (2 juveniles, 3.1 mm), NMV 

114028 (juvenile, 4.5 mm, with 1 slide). Beachport, Snapper 
Point (37°29.3'S, 139°59.6'E), бт, brown algae on limestone 
reef, б. С. В. Poore and R. 5. Wilson, 14 May 1990, SCUBA 
(stn CRUST 90), NMV J20426 (juvenile, 2.6 mm). 

Description. Male. Body 1.5 times as long (head 
to uropod) as wide, flat, 6 times as long as high, 
smooth. Head less than half width of body, ante- 
riorly produced as a semi-circular plane, pos- 
terolaterally weakly inset into pereonite 1. Pere- 
onite | longer and narrower than rest. Coxae 
extending about one-quarter of body width 
beyond bases of pereopods; adjacent coxal plates 
interconnected by ventral coxal keys. Pleonite 1 
indicated only by short slit lateral to ventral key 
near base of pereopod 7. Pleotelson apex exca- 
vate, upturned, together with uropod endopods 
forming exit hole. 

Eyes lateral, small. Epistome wider than long, 
curving around labrum; labrum weakly divided 

 — > 

Figure 1. Maricoccus brucei, juvenile, 4.4mm, SAM C0000. a, dorsal view. b, ventral view (left pereopods and 
pleopod 1 removed). c, lateral view. Scale line = 1 mm. 
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Figure 2. Maricoccus brucei, juvenile, 4.4mm, SAM С5509. a, mouthparts and antennae in situ. А1, antenna 
1. MD, mandible (a, right ventral; b, right incisor and spine row, anterior; c, left dorsal). MX1, MX2, maxillae 
1, 2. L, left labium. 
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4.4mm, SAM C5509. MP, maxilliped (a, right, posterior; b, right endite, Figure 3. Maricoccus brucei, juvenile, 
left pereopod 1 (a, lateral; b, propodus and dactylus, mesial; c, unguis, 

posterior; c, left endite, anterior). РІ, 

lateral). P2, left pereopod 2, lateral. 
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Figure 4. Maricoccus brucei, juvenile, 4.4mm, SAM C5509. P4, left pereopod 4, mesial. P7, left pereopod 7, 
lateral. PLI—PL3, left pleopods 1-3. 

Juvenile, 4.5mm, ММУ 114028. PL4, PLS, left pleopods 4, 5 (all pleopods to same relative scale, typical setae 
only shown). 

Male, 4.6mm, AM P41376. PLSa, pleopod 5, 
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into proximal and distal parts, completely cover- 
ing mandibular incisors. 
Antenna | bases separated by ventral rostrum; 

peduncle article 2 0.8 length of article 1, 
anterodistally produced; article 3 articulating 
subterminally on 2, about half as long as article 
2; flagellum shorter than peduncle, of 1 short and 
7 longer articles bearing 0, 0, 2, 2, 1, 1, 0 aes- 
thetascs. Antenna peduncle geniculate between 
articles 4 and 5; article | short; article 2 4 times 
as long as first; article 3 half as long as second; 
articles 4 and 5 progressively increasing in 
length; flagellum of 10 articles bearing minute 
setae. 
Mandibles symmetrical; incisors chitinised, 

brown, oblique—posteriorly directed and over- 
lapping, distally rounded; spine row of 12-13 
flattened bent spines of which the longest lie 
against the incisor; molar process blunt, with 
basal seta; palp basal article held in over labrum; 
articles 1 and 2 subequal; 2 with 6 pectinate setae 
on distal half; 3 with 7 pectinate setae. Maxilla | 
inner lobe with 2 long setulate setae and 1 sim- 
ple short seta; outer lobe with 11 short strong 
setae. Maxilla 2 laterally expanded; inner lobe 
with 5 setae of various forms; middle lobe with 
2 setae; outer lobe shorter than middle, with 1 
setae. Maxilliped without defined coxa or epi- 
pod; endite truncate, with 2 complex clubbed 
setae on anterior face near mesial margin; with 3 
strong plumose setae on distolateral margin; 4 
narrow fan-shaped spines on posterior face; and 
1 simple coupling hook mesially. Maxillipedal 
palp 2.5 times as long as endite, article 1 short; 
articles 2-4 mesially lobed and setose; article 5 
longer than 4, distally setose. 
Pereopod 1 half length of other pereopods; 

merus and carpus with posterodistal setae; propo- 
dus with 4 mesial pectinate setae, dactylus as 
long as propodus, with short unguis and blunt 
accessory unguis. Pereopods 2-7 essentially sim- 
ilar; third slightly shorter than second; fourth to 
sixth of similar size; seventh slightly more elon- 
gate. Pereopod 4 merus with fine posterodistal 
spine; carpus with stout flagellate posterodistal 
spine and plumose anterodistal seta; propodus 
slightly curved, dactylar lateral articulating plate 
indicated by fine transverse suture, with few short 
posterior and anterodistal setae; unguis minute, 
secondary unguis blunt. 4 

Paired penes on the posterior margin of pere- 
onite 7, longer than wide. 
Pleopod 1 overlapping only half pleopod 2, 

endopod shorter than exopod, with 14 setae on 

distolateral margin; exopod widest distally, 

almost as broad as long, with 18 distal setae, with 
thickened rugose distal margin. Pleopod 2 endo- 
pod 1.5 times as long as exopod, with 13 diso- 
lateral setae on oblique margin, thickened and 
rugose on distal and midmesial margin; exopod 
ovate, with 19 marginal setae on distal half. Pleo- 
pod 3 rami narrow, acute; endopod longer, with 
8 setae; exopod curved with 30 setae. Pleopod 4 
endopod longer and more acute than exopod, 
both rami with c. 7 transverse thickened ridges. 
Pleopod 5 endopod longer than exopod, with 2 
apical scaled lobes, both rami with c. 5 trans- 
verse-oblique thickened ridges. Uropod attached 
near lateral suture of pleotelson; rami meeting 
posterior to apex of telson, length 2.5 times great- 
est width; exopod shorter, ventral, apex round- 
ed-truncate. 

Female. No ova- or embryo-bearing females 
observed. 

Colour. Deep violet when alive (V. N. Sergeev 
pers. comm.); dull white-yellow in alcohol, 
semi-transparent. 

Size. Up to 4.6mm, mancas ranging from 1.5 to 
2.7 mm. 

Distribution. Shallow coastal waters of South 
Australia, Victoria and Tasmania at depths 
between 12 and 52 m, from red algae, bryozoans 
and sea grasses. 

Etymology. For Niel Bruce in recognition of his 
contribution to the taxonomy of Australian 
isopods. 

Remarks. Most of the specimens, including that 
illustrated, are small and lack transverse ridges on 
pleopods 4 and 5. They are, however, quite clear 
on the largest specimen, a male (fig. 4: PL5a). 
This specimen has small paired penes on the pos- 
terior margin of pereonite 7 but has no appen- 
dices masculinae. It is uncertain whether or not 
this is a fully adult specimen. 

Acknowledgements 

I thank Dr Val N. Sergeev, South Australian 
Fisheries Department, for donation of specimens 
and Penny Berents (Australian Museum) and 
Wolfgang Zeidler (South Australian Museum) 
for loan of specimens from their collections. I am 
especially indebted to Niel Bruce (Queensland 
Museum) for many useful contributions to dis- 
cussion of the systematic position of this animal. 
Keith Harrison (London) and Rick Brusca (San 
Diego) made sensible comment on a very early 
version of this paper. 



178 GARY C. B. POORE 

References Australia, with a reappraisal of the Sphaeromatidae. 
) ) Invertebrate Тахопоту 7: 151-171. 

Baker, W.H. 1908. Notes on some species of the isopod fam- Harrison, K., 1984. Some sphaeromatid isopods (Crustacea) ily Sphaeromidae, from the South Australian coast. from southern and south-western Australia, with 
Transactions and Proceedings of the Royal Society of description of a new genus and two new species. 
South Australia 32: 138-162. Records of the Western Australian Museum 11: Brandt, A., and Wägele, J.-W. 1989. Redescriptions of 259-286 ; 
Cymodocella tubicauda Pfeffer, 1887 and Exosphaero- 
ma gigas (Leach, 1818) (Crustacea, Isopoda, Sphaero- Holdich, D.M., and Harrison, K. 1980. The isopod genus 
matidae). Antarctic Science 1: 205-214. Dynamene from Australian waters, with description of 

Bruce, N.L. 1993. Two new genera of marine isopod crus- a new species from coral reefs. Memoirs of the Queens- 
taceans (Flabellifera: Sphaeromatidae) from southern land Museum 20: 163—170. 



Memoirs of the Museum of Victoria 54: 179—189 (1994) 

NEW SPECIES OF LYNSEIA AND TRANSFER OF THE GENUS TO LIMNORIIDAE 
(CRUSTACEA: ISOPODA) 

1 2 
BY LAURIE J, COOKSON AND GARY С. В. POORE 

Honorary Associate and Senior Curator’, Department of Crustacea, 
Museum of Victoria, 71 Victoria Crescent, Abbotsford, Victoria 3067, Australia 

Abstract 

Cookson, L. J. and Poore, С. С. B., 1994. New species of Lynseia and transfer of the genus 
to Limnoriidae (Crustacea: Isopoda). Memoirs of the Museum of Victoria 54: 179-189. 
Two new species of Lynseia аге described: 1, annae, in southern and central Western Aus- 

tralia, was taken from burrows in leaves of seagrasses of the thin-leaved Posidonia australis 
group: P. australis and Р. sinuosa; L. dianae, in southern Western Australia and western South 
Australia, from the thick-leaved Posidonia ostenfeldii group: P. coriacea, P. ostenfeldii and 
P. robertsoniae. The type species, L. himantopoda, is also recorded from Western Australia, 
in burrows in Heterozostera tasmanica. On the basis of variability in mandibles and uropods 
the diagnosis of the genus is widened. Similarity of the limbs of the new species to those of 
Limnoria require it to be transferred to Limnoriidae White. The family Lynseiidae Poore is 
thereby placed in synonymy with Limnoriidae. A key to genera is presented. 

Introduction 

The discovery of two species of isopods sim- 
ilar to Lynseia himantopoda Poore, 1987, only 
member of the family Lynseiidae Poore, 1987, 
prompted a re-examination of this family and its 
relationships to Limnoriidae White. In this con- 
tribution the family status of the Lynseiidae is 
shown to be unsustainable and its only genus is 
placed in the larger family. A key to genera is 
presented, replacing that of Cookson (1991) who 
reviewed the Limnoriidae in detail. 
АП species of limnoriids are borers of plant 

material: Paralimnoria in wood, Limnoria in 
wood, algae or seagrass and Lynseia in sea- 
grasses. It is tempting to suggest that the three 
species of Lynseia, which are confined to south- 
ern Australia, arose there from a seagrass-eating, 
Limnoria-like ancestor. By elongation and other 
adaptations they became obligate seagrass bor- 
ers. Two species of Limnoria are recorded from 
seagrass in southern Australia, L. agrostisa 
Cookson and L. raruslima Cookson. 

The three species of Lynseia are host specific 
(Brearley and Walker, 1993). Lynseia himan- 
topoda is confined to the narrow-leaved Hetero- 
zostera tasmanica and is distributed with this 
species across southern Australia. The two new 
species burrow in the broader leaves of species 
of Posidonia. Posidonia australis Hook. f. and P. 
sinuosa Cambridge and Kuo belong to the Posi- 

donia australis species group which have thin 
flexible leaves and inhabit sheltered waters 

(Cambridge and Kuo, 1979). Both are infested by 

Lynseia annae. Posidonia coriacea, Kuo and 

Cambridge P. ostenfeldii den Hartog and P. 
robertsoniae Kuo and Cambridge are members 
of the Posidonia ostenfeldii species group char- 
acterised by narrower leaves, thicker in cross- 
section and inhabiting areas of stronger wave 
action (Kuo and Cambridge, 1984). Both are 
mined by L. dianae and the burrows are more 
difficult to detect than in the other species group 
of Posidonia. Seagrass workers in the Mediter- 
ranean, where Posidonia also exists, have not 
reported leaf miners. 

Limnoriidae White comb. nov. 

Limnoriadae White, 1850: 68. 

Limnoriidae. — Cookson, 1991: 153 (modern diagnosis 

and synonymy). 

Lynseiidae Poore, 1987: 258. — Bruce, 1988: 346 ff. 

Diagnosis. Body semicircular in cross-section, 
elongate, 3—15 times as long as wide. Head more 
or less spherical, freely articulating with pere- 
onite 1. Anterior margin of pereonite | directed 
upwardly or level with body, overlapping head 
posteriorly. Pleonites 1-5 free. Pleotelson with 
lateral crests. Antennae 1 contiguous, with scale 
(except Lynseia himantopoda). Antennae 2 lat- 
eral or ventrolateral to antenna 1. Eyes lateral. 
Frontal lamina absent. Clypeus transversely 
elongated, reaching lateral margin of antenna 2 
articulation. Labrum circular. Mandible with 
palp 3-articulate or reduced to seta; incisors 
acute; lacinia mobilis small; spine row present 
(left spine row absent in Lynseia dianae); molar 
absent. Maxilla 1, outer lobe apex with 4-5 
smooth lateral setae and 5 serrated medial setae. 
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Maxilla 2: inner lobe with simple setae plus large 
medial plumose oblique seta; 3-4 proximally 
plumose setae on middle lobe; 2 proximally 
plumose setae on outer lobe. Maxilliped narrow; 
epipod present; endite long. Pereopods ambula- 
tory; carpus of pereopods 6 and 7 and often of 
others with distal comb-seta. Pereopod | propo- 
dus with 2 comb-setae posterodistally (thickened 
setae on Lynseia dianae). Pereopod 7 longer than 
other pereopods. Pleopods flabelliferan. Uropod 
ventrolateral; rami terminal, oval or circular in 
cross-section; exopod shorter than endopod, 
often with corneous apex. 

Remarks. The diagnosis of the Limnoriidae given 
by Cookson (1991) is not seriously disrupted by 
the admission of the species of Lynseia, a genus 
previously assigned to its own family. The new 
diagnosis accommodates the greater elongation 
and narrowing of the body and some limbs found 
in Lynseia. 
The differences between the Lynseiidae and 

Limnoriidae discussed by Poore (1987) are 
shown now not to be real. The two additional 
species of Lynseia share more features with 
species of Limnoria and Paralimnoria than does 
the unusual type species Lynseia himantopoda. 
Of the five apomorphies of Lynseia listed by 

Poore three are autapomorphies of L. himan- 
topoda: lateral coxal plates fused to tergite, 
mandibular palp absent, loss of one ramus on 
pleopod 5. The reduced number of articles in the 
maxillipedal palp and elongate pereopods 6 and 
7 are true for the genus but to a lesser extent in 
the new species. 
The family Limnoriidae now includes three 

genera: Limnoria, Paralimnoria and Lynseia. 
Bruce (1988) originally tentatively placed his 
new genus and species Hadromastax merga in 
the Limnoriidae on the basis of head shape and 
articulation, antenna | and 2, mouthparts, pere- 
opods and pleopods. Later Bruce and Miiller 
(1991) removed Hadromastax to its own family 
recognised by several unique characteristics of 
the mandible, maxilla 1, maxillipedal epipod, free 
coxae 1, uropod, pereonite 1, and pleonal struc- 
ture. 

Phycolimnoria Menzies, 1957, initially a sub- 
genus of Limnoria Leach, 1814, was syn- 
onymised with it by Cookson (1991) after a phy- 
logenetic analysis. 
Limnoria and Paralimnoria were diagnosed in 

detail by Cookson (1991), all 51 species were 
listed, all Australasian species described, and 
their biology and literature discussed. 

Key to genera of Limnoriidae 

м Body more than 6 times as long as wide; pereopods 6 and 7 much longer 
than pereopod 5; mandibular palp of at most I minute article; maxillipedal 
palp of 1 Gr 3-atticles A in za tot PER WASI Lynseia Poore 

-- Body less than 5 times as long as wide; pereopods 6 and 7 not significant- 
ly longer than pereopod 5; mandibular palp of 0-3 articles; maxillipedal 
раро. 97а Сек asin M АДИЛ И A MEN SE 2 

2. Uropodal rami elongate, both with corneous apex; antenna I flagellum of 
5 articles; pereopod | secondary unguis trifid west see ee ee ee ee 
DES ee AAR IP EN, Ооо, Paralimnoria Menzies 

-- Uropodal exopod much shorter than endopod, only exopod with corneous 
apex; antenna I flagellum with 4 or fewer articles; pereopod | secondary 
unguis bifid, simple or sometimes with spinules ................... Limnoria Leach 

See this work for a key to species of Lynseia and Cookson (1991) for keys to world species of 
Paralimnoria and Limnoria. 

Lynseia Poore 

Lynseia Poore, 1987: 259, 

Diagnosis. Body 7-15 times as long as wide. 
Pleonite | epimeron square, extending ventrally 
as far as in other pleonites. Head longer than 
wide. Pleotelson elongate. Antenna I flagellum 
of 2-3 articles. Antenna 2 ventrolateral to anten- 

na 1; flagellum of I article. Mandibular palp of 
|-article or seta only; lacinia mobilis reduced (or 
absent on right mandible: L. himantopoda and L. 
dianae ); lacking rasp and file (as are seen in Lim- 
noria). Maxilla I outer lobe with 4 or 5 smooth 
similar apical spiniform setae, Lateral plates of 
coxae 2—7 posteriorly rounded. Pereopods with 
strong secondary unguis. Pereopods 6 and 7 
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elongate, pereopod 7 carpus as long or longer 
than basis. Pleopod peduncles without medial 
projection. Pleopod 5 with exopod reduced or 
absent, rami without plumose setae. Uropodal 
exopod less than half as long as endopod; endo- 
pod with 3 separate single or groups of brush 
setae. (Eggs almost as wide as body, carried in 
single longitudinal row.) 

Remarks. Lynseia is most readily distinguished 
from Limnoria and Paralimnoria by its thin and 
elongate body shape, epimeron of pleonite 1 
square and as long as epimeron 2 (short and acute 
in other genera), long pereopods 6 and 7 (espe- 
cially the elongate carpus), reduced maxillipedal 

palp, reduced antennae 2 flagellum, and reduced 
pleopod 5 exopod. Pereopod 7 always points pos- 
teriorly, whereas in Limnoria it is often found 
anteriorly directed. 

AII species of Lynseia are small, rarely more 
than 2.5mm long, and are found in burrows in 
the leaves of seagrasses. Rare specimens are 
found free-swimming in seagrass beds but the 
period spent moving between host plants is not 
known. 
The genus is so far confined to southern and 

central western Australia; there have been no 
records from extensive seagrass beds in eastern 
Australia nor from other continents. 

Key to species of Lynseia 

1. Body 15 times as long as wide; pereopods 6 and 7 about 4 times as long 

as pereopod 4; maxillipedal palp of 1 article ........... Lynseia himantopoda 

— Body less than 9 times as long as wide; pereopods 6 and 7 less than 3 times 

as long as pereopod 4; maxillipedal palp of 3 articles ...........................- 2 

2 Pleotelson with strong lateral and anterior crests; uropodal exopod with 

corneous apex; mandibular palp of 1 article bearing 2 setae .................. 

EE rr rr айы AE E атан» Lynseia аппае 

-- Pleotelson without strong lateral and anterior crests, сопуех dorsally; 

uropodal exopod laminar; mandibular palp reduced to only 2 setae ............ 

Lynseia annae sp. nov. 

Figures 1—3 

Lynseia sp. 2. — Brearley and Walker, 1993: 417-425, 

fig. Ib. 

Material examined. Holotype: Western Australia. Nancy 

Cove, Rottnest I. (32°0'S, 115°30'E), 3 m, Posidonia sinuosa 

leaves, A. Brearley, 12 Dec 1990, NMV J17242 (female, 

1.45 mm). 

Paratypes: collected with holotype, NMV 117246, (1 male, 

2 slides): J17247 (1 male, 1 slide); J17248, (56 + 4 oviger- 

ous females); J17245, (1 male, 3 slides). Thomson Bay, Rot- 

тесі I. (32°0'S, 115?33'E), 3 m, Posidonia australis leaves, 

A. Brearley, 22 Aug 1991, ММУ 113247 (1 male, 1.6mm, 2 

slides), J13248 (48 specimens). S of Penguin L, Warnbro 

Sound (32°20'S, 115?43'E), 2 m, Posidonia sinuosa leaves, 

Т. Evans, 11 Nov 1990, ММУ 117243 (1 male, 1.55mm, 1 

slide), WAM 53-93 (3 males, 1.2-1.5mm, 3 females, 

1.8-2.1 mm). Cliff Head, Dongara (29°32'S, 1 14°59'E), 2.5m, 

Posidonia sinuosa leaves, С. Manning, 27 Feb 1991 NMV 

J13245, (1 male, 1.58 mm, 3 slides), J13246 (11 specimens). 

Dunsborough, Geographe Bay (33°37'S, 115°18'E), 1 m, 

Posidonia sinuosa leaves, A. Brearley, 11 Jul 1991 NMV 

113243, (1 immature, 2 slides). Geraldton, outside marina 

(282465, 114°37'Е), 9m, Posidonia sinuosa leaves on rub- 

ble, T. Carruthers and G. Kendrick, 14 Aug 1991, WAM 54- 

93 (9 specimens). 

South Australia, Ceduna (322085, 133°41'Е), 20m off 

swimming beach, 1-1.5m, Posidonia australis leaves, A. 

ы КЕЛЕИ ТЕ к, rip t О Lynseia dianae 

Brearley, 15 Jan 1993, ММУ 131669 (8 specimens), WAM 

57-93 (8 specimens). 

Description. Body, pale yellow in preserved 
material, about 7 times as long as wide; pere- 
onites shorter posteriorly; pleon about 0.4 of total 
length; pleonite 5 0.4 times as long as pleotel- 
son. Pereonite 2 with fine anterodorsal transverse 

sculpture; pleonite 5 with minute dorsal tuber- 

cles. Pleotelson with concave oblique face about 

1.4 times as long as wide, bordered by strong 

irregularly denticulate ridge laterally (lateral 

crests) to near midanterior margin; dorsal surface 

with partially fused pectinate scales; lateral sur- 

face anterior to base of uropod with fine vertical 

ridges; midposterior margin with scale spikes and 

vestigial sheathed setae between 2 larger stout 
setae. 

Clypeus produced forward of antennae by dis- 

tance equal to width of antenna 1 peduncle. 

Antenna I with small scale bearing 2 simple 

setae; second flagellar article with about 8 aes- 

thetascs, third article with 1 aesthetasc and 3 sim- 

ple setae. Antenna 2 about 0.6 times length of 

antenna 1; flagellum single article with 5 distal 

setae. Mandibular palp of 1 article bearing 2 api- 

cal simple setae; right mandible incisor with sub- 

apical tooth; lacinia mobilis small; spine row 
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Figure 1, Lynseía annae sp. nov. a, habitus. b, head, pereonites I and 2, c, d, pleonite 5 and pleotelson. e, mar- ріп of pleotelson, f, g, left and right mandibles, h, left maxilliped, a, b, male, NMV J13245; с, e, female, ММУ 317242; d, male, ММУ 113247; f-h, male, ММУ 717243. Scale lines = 0.1 mm. 
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Figure 2. Lynseia annae sp. nov. a, b, antennae 1, 2. c, d, left maxillae 1, 2. e, f, g, pereopods 1, 4, 7. h, uropod. 

а-в, male, ММУ 117245; h, female, NMV J17242. 
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Figure 3. Lynseia annae sp. nov. a, pereonite 7 and pleonite I showing penes and peduncles of pleopods 1. b—e, 
pleopods 2, 4, 5 and 5. a, male, ММУ J13245; b-d, male, ММУ J17245; e, male, ММУ 117246. 

with 5 spines on right mandible, 2 on left. Max- 
Ша 1: inner lobe with 2 short setae and 2 long 
plumose setae; outer lobe with 10 apical setae, 
mesial ones denticulate, one very short. Maxilla 
2 inner lobe with 7 setae, medial one long; mid- 
dle and outer lobes shorter than inner lobe, with 
3 and 2 setae respectively. Maxillipedal epipod 
elongate, 3.7 times as long as wide, not reaching 
base of palp, without setae; palp reaching as far 
as endite, of 3 articles; endite with 3 curved pap- 
pose setae lateral to 2 distomedial pappose setae, 
with coupling hook. 

Coxae 2—7 with clear lateral sutures. Pereopod 
4 shortest; pereopod 1 1.3 times as long, pereo- 
pod 5 1.4 times as long, pereopod 6 2.0 times as 
long, and pereopod 7 2.2 times as long as pereo- 
pod 4. Secondary unguis of pereopods 1 and 7 
bifid. Pereopod 7 carpus with 3 comb-setae. 

Penes 4 times as long as width at base, taper- 
ing, separate, attached to posterior margin of ven- 
tral plate of pereopod 7. 

Oostegites on pereopods 3 and 4. 
Pleopod 1 with 3 coupling hooks, pleopods 2—4 

with 2 coupling hooks. Exopod plumose setae 
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mostly apical on pleopods 1 and 2, apical and lat- 
eral on pleopods 3 and 4. Pleopod 2 with plumose 
setae up to 1.3 times as long as exopod; appen- 
dix masculina reaching endopod tip, articulating 
proximal to midlength of endopod, apically 
rounded. Pleopod 5 with 2 rami, articulation of 
endopod anterior to exopod, exopod about 0.6 
times as long as endopod, endopod 0.9 times as 
long as endopod of pleopod 2, peduncle without 
lateral seta. 
Uropodal peduncle with posterolateral tuber- 

cles; endopod 0.7 times as long as peduncle; exo- 
pod 0.4 length of endopod with 1+2+2 brush 
setae laterally, with corneous apex. 

Etymology. For Anne Brearley, whose work on 
the biology of these isopods has discovered so 
much. 

Distribution. Geraldton, Western Australia, to 
Ceduna, South Australia; from burrows in leaves 
of Posidonia australis and P. sinuosa; to 9m 
depth. 

Remarks. Lynseia annae is immediately recog- 
nisable from its body proportions and the pleo- 
telson which develops lateral and anterior crests 
in more mature specimens. Other diagnostic 
characters are the corneous apex on the uropod 
exopod, lack of a seta on the maxilliped epipod, 
the large separate penes, three coupling hooks on 
pleopod 1, only 2 large pappose setae on the inner 
lobe of maxilla 1, and mandibular palp of one 
article. The rami of pleopod 5 were narrower in 
one of the individuals dissected than the other 
(Fig. 3d, e). 
The ornamented pleotelson was usually held 

strongly inclined to the remaining body, appar- 
ently to obstruct the burrow. In seagrass leaves 
they were often found in pairs, with female deep- 
er in the burrow. The animal was seen mostly 
with its lateral margins touching the thinnest sur- 
face of the leaves, feeding only on the mesophyll 
cells between the epidermis of the emergent leaf. 
Up to 75% of leaves were burrowed at Rottnest 
I. Burrows may branch and minor branches con- 
tained smaller individuals (Brearley and Walker, 
1993). 
Four ovigerous females were found, all with 

eggs in a single longitudinal row (3-4 eggs each). 
In Limnoria and Paralimnoria there are usually 

several eggs abreast. 
The species has a wide distribution in central 

and south-eastern Western Australia and has been 
found in western South Australia. The species 
was not found in searches in Shark Bay, Western 

Australia nor near Sydney, NSW where P. aus- 
tralis exists (A. Brearley, pers. comm. ). 

Lynseia dianae sp. nov. 

Figures 4, 5 

Lynseia sp. 3. — Brearley and Walker, 1993: 417, 
424—425. 

Material examined. Holotype: Western Australia. Lal Bank, 
off Marmion, Perth (312501, 115°45'E), 4m, Posidonia cori- 

acea leaves, С. Manning, 13 Mar 1991, NMV 117253 (male, 

1.9mm). 

Paratypes: collected with holotype, ММУ 113238 (1 
female with embryo), 13239 (1 male, 1.95mm), J17251 (1 

male, 2.0mm, I slide), J17252 (1 female, 1,8 mm, I slide), 

117254 (10 males, 1.6-2.0mm; 19 females and juveniles, 
largest 2.6mm). Bremer Bay (34°24'S, 119°26'E), Posidonia 

ostenfeldii leaves, T. Carruthers, 3 Jun 1991, NMV J17249 

(1 male, 1.85mm, I slide), J17250 (2 males, 1.5-1,9 mm, 7 

females, 1.6-2.3 mm). Little Boat Harbour, Bremer Bay 

(34°24'S, 119°26'E), Posidonia robertsoniae leaves, T. Car- 

ruthers, 12 Jan 1992, WAM 52-93 (8 specimens). 

Description. Body, pale yellow in preserved 
material, about 8—9 times as long as wide; pere- 
onites shorter posteriorly; pleon about 0.4 of total 
length. Pleonite 5 0.5 length of pleotelson. Pere- 
on generally smooth. Pleotelson mid-dorsally 
convex, with lateral crests weakly raised; dorsal 
surface structure without scales, posterior margin 
without setae or scale spikes. 
Clypeus produced forward of antennae by dis- 

tance equal to width of antenna 1 peduncle. 
Antenna | with minute scale or absent; flagel- 
lum of 2 articles, second article with about 4 aes- 
thetascs and 3 simple setae. Antenna 2 about 0.85 
times as long as antenna 1; flagellum single arti- 
cle with 5 distal setae. Mandibular palp lacking, 
replaced by 2 simple setae; right incisor with sub- 
apical tooth; lacinia mobilis absent; spine row 
with 6—8 spines on right, absent on left. Maxilla 
| inner lobe with 3 plumose setae; outer lobe with 
9 apical setae. Maxilla 2 inner lobe with 6 sim- 
ple setae plus longer oblique plumose seta, mid- 
dle and outer lobes as long as inner lobe, with 4 
and 2 setae respectively. Maxillipedal epipod 
elongate, 5 times as long as wide, not reaching 
base of palp, with 1 seta; palp reaching as far as 
endite, with 3 articles; endite with 3 curved pap- 
pose setae lateral to 2 distomedial pappose setae, 
with coupling hook. 
Coxae 2-7 with clear lateral sutures. Pereopod 

1 propodus with 2 posterodistal comb-setae or 2 
basally thickened simple setae. Pereopod 4 short- 
est; pereopod 1 1.7 times as long, pereopod 5 2.3 
times as long, pereopods 6 and 7 2.7 times as 
long as pereopod 4. Secondary unguis of 
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Figure 4. Lynseia dianae sp. nov. a, habitus. b, pleonite 5 and pleotelson (plus detail of surface). c, d, antennae 
1, 2. e, f, g, pereopods 1, 4, 7. h, merus and carpus of pereopod 7. i, penes, lateral and ventral views. j, K, pleo- 
pod 2, 5. І, uropod. a, i, male, ММУ J13239; b, е-е, j, 1, male, ММУ 117251; с, d, h, male, ММУ J17249; k, 
female, ММУ J17252. Scale lines = 0.1 mm. 
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Figure 5. Lynseia dianae sp. nov. a, right mandible. b, c, left maxillae 1, 2. d, left maxilliped. e, labium. a-e, 

male, ММУ 117251; e, male, ММУ 117249. 

pereopods 1 and 7 simple, with posterior setule. 

Pereopod 7 carpus with 2—3 comb-setae, merus 

and carpus with or without tubercle. Ischium of 

pereopods 5-7 with large anterior plumose seta. 

Penes short, less than twice as long as broad, 

separate but contiguous. 

Oostegites on pereopods 3 and 4. 

Pleopods 1-4 with 2 coupling hooks. Exopod 

plumose setae mostly apical on pleopods I and 

2, apical and lateral on pleopods 3 and 4. Pleo- 

pod 2 with plumose setae up to 1.5 times as long 

as exopod; on male appendix masculina reaching 

beyond endopod tip, articulating proximal to 

midlength of endopod. Pleopod 5 with 2 rami, 

articulation of endopod anterior to exopod, ехо- 

pod about 0.5 times as long as endopod, endopod 

0.9 times as long as endopod of pleopod 2, rami 

without setae. 
Uropod peduncle without posterolateral tuber- 

cles; endopod 0.9 times as long as peduncle; exo- 

pod 0.2 length of endopod, laminar, with 2 api- 

cal setae. 

Etymology. For Diana Walker whose concern for 

the health of seagrasses has led to the discovery 

of these two new species. 

Distribution. South Western Australia, from 

Perth to Bremer Bay; in burrows in leaves of 

Posidonia coriacea, P. ostenfeldii and P. robert- 

soniae. 

Remarks. The key feature separating Lynseia 

dianae from L. annae, which has only slightly 

more elongate form, is the shape of the pleotel- 

son; well developed lateral crests are absent and 

the dorsal area is slightly convex. In addition, it 

differs in possessing a simple secondary unguis 

on pereopod 1, lacking setae and scale spikes on 
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the posterior margin of the pleotelson, possess- 
ing a simple seta on the maxilliped epipod, only 
two coupling hooks on pleopod 1, having a lam- 
inar uropodal exopod, having three plumose setae 
on the inner lobe of maxilla 1, and in lacking a 
mandibular palp. 

Lynseia dianae differs from both other species 
by: large plumose seta on ischium of pereopods 
5-7, longer basis on pereopod 7, narrow maxil- 
liped epipod, very short separate penes, only two 
flagellar articles on antenna 1, and four setae on 
the middle lobe of maxilla 2. 

It differs from L. himantopoda in having a cou- 
pling hook and more apical setae on the maxil- 
lipedal endite, three not one articles on the max- 
illipedal palp, pleopods 3-4 with both lateral and 
apical plumose setae, pleopod 5 with two rami. 
On some specimens examined (from slides and 

in situ), the antennal scale was detected while in 
others it was so small that it could not be certain 
that it was separate from the peduncle. One 
ovigerous female carried a single embryo 0.23 
the length of the whole animal, in two pairs of 
oostegites on pereopods 3 and 4. 
Only 17% of leaves of the host plants at 

Marmion were mined (Brearley and Walker, 
1993). 

Lynseia himantopoda Poore 

Figure 6 

Lynseia himantopoda Poore, 1987: 259—263, figs 1-4. — 
Brearley and Walker, 1993: 417, 420, 425. 

Material examined. Victoria. Rhyll spit, Phillip I. (389285, 

145°19'Е), artificial seagrass, С. Edgar, 29 Sep 1991 NMV 
J13099 (6 specimens). 

South Australia. Port Macdonnell Pier (38°03.5'S, 
140%42.ГЕ), 0.5m, Heterozostera tasmanica leaves, С. С. 
B. Poore and R. S. Wilson, 13 May 1990 (stn CRUST 81), 
ММУ J20403 (1 male). 

Western Australia. Thomson Bay, Rottnest I. (32205, 
115°33'E), 2m, Heterozostera tasmanica leaves, A. Brear- 
ley, 23 Jan 1991, WAM 58-93 (17 specimens). Princess 
Royal Harbour, E side (35°03'S, 117°53'E), 1.5m, Posidonia 
leaves, G. Edgar, 28 Jan 1991, NMV J21806 (1 male). 

Distribution. Southern coast of Australia, central 
Victoria to region of Perth, Western Australia; 
burrows in leaves of Heterozostera tasmanica; 
to about 2m depth. 

Remarks. New material extends the range of this 
species to southern Western Australia where it is 
confined to Heterozostera tasmanica as it is in 
the eastern states. Brearley and Walker (1993) 
recorded 38% of leaves with burrows near the 
leaf sheath at Rottnest I. The burrows were 

Figure 6. Lynseia himantopoda Poore, 1987. Habitus (from Poore, 1987). 
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confined to mesophyll tissue, the epidermis being 
untouched. 

Dissection of new material showed that it does 
have an inner lobe on maxilla I like that in other 
species (not figured by Poore, 1987) and con- 
firmed the absence of exopod on pleopod 5. 
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Abstract 

Neboiss, A., 1994. A review of the genus Paranyctiophylax Tsuda from Sulawesi, Papua 
New Guinea and northern Australia (Trichoptera: Polycentropodidae). Memoirs of the Muse- 
um of Victoria 54: 191-205. 

The genus Paranyctiophylax Tsuda in Sulawesi, Papua New Guinea, Bougainville Island 
and northern Australia is reviewed. Eleven new species are described, definitions of sever- 
al established species are revised and distributional data added. 

Introduction 

Disparities within the genus Nyctiophylax 
Brauer, 1865, were discussed by Neboiss (1993) 
who redefined the genus and transferred 25 of its 
species to Paranyctiophylax Tsuda, 1942. The 
distribution of Paranyctiophylax, previously 
known only from Japan, was thus expanded into 
South-east Asia, New Guinea and Australia (Fig. 
1) with a further three distinct species groups in 
Sri Lanka, Africa and North America. Six new 
species of Paranyctiophylax are described here 
from northern Australia, two from the Indone- 
sian island of Sulawesi, two from Papua New 
Guinea and one from Bougainville I., which is 
the eastern-most occurrence of the genus. Other 
species are known from the Bassian province of 
south-eastern Australia (Neboiss, 1981) but this 
is south of an extensive faunal barrier created by 
a stretch of dry savannah south of Townsville 

(Keast, 1961) and consideration of these species 

is outside the scope of this paper. 
The two east Asian species, Р. kisoensis Tsuda 

and Р. digitatus (Martynov), are distinct from the 

species from Sulawesi, New Guinea, northern 

Australia and Bougainville I. In the east Asian 

species the phallus is firm, distally protruding, 

and apically rounded, without internal spines. 

The known species from the Sunda Is to north- 

ern Australia are all characterised by having the 

phallic apparatus soft and membranous, gener- 

ally retracted into the genitalic capsule. The phal- 

lus is more or less expandable and contains a set 

of internal chitinous spines or rods, the particu- 

lar arrangement of which is species specific. . 

Sixteen species are discussed or described in 

this paper. Revised definitions are given for the 

two east Asian species, new records are added to 

distributions of one New Guinean and one Aus- 
tralian species and 11 new species are described. 
The east Asian species are P. kisoensis Tsuda 

from Japan (type species) and P. digitatus (Mar- 
tynov) from Russia (Eastern Siberia). 
The Sunda Islands — northern Australian 

species are P. apicatus sp. nov., Australia, Cape 
York; P. basispinosus sp. nov., Australia, North 
Queensland; P. dicellatus sp. nov., Australia, 
North Queensland; P. eidolonus sp. nov., Aus- 
tralia, North Queensland; P. flavus (Ulmer), 
Papua New Guinea; P. gyratus sp. nov., Papua 
New Guinea; P. icelus sp. nov., Indonesia, 
Sulawesi Tenggara; P. kabaensis sp. nov., 
Indonesia, Sulawesi Tenggara; P. /umarius 
(Neboiss), Indonesia, Sulawesi Utara; P. parvus 
(Mosely), Australia, Northern Territory; P. rham- 
phodes sp. nov., Australia, Northern Territory; 
P. synorius sp. nov., Bougainville Island; P. spic- 
ulatus sp. nov., Australia, North-west Australia; 
and P. traunensis sp. nov., Papua New Guinea. 

Material and methods 

АП specimens are preserved in 75% ethanol 
unless stated otherwise. Illustrations have been 
prepared from abdomens cleared in cold KOH 
solution, then transferred to glycerol for drawing 
and later storage in microvials. Drawings of gen- 
italia were made with the assistance of a camera 
lucida mounted on a Wild M20 compound micro- 
scope and wings were prepared as temporary 
тісговсоре mounts in glycerol and drawn from 
a Wild M8 dissecting microscope with the aid of 
a camera lucida. The wing colours in all speci- 
mens preserved in alcohol show various degrees 
of fading. All dissected specimens are identified 
by the author’s notebook number with prefix PT 
on a yellow label. 
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Figure 1. Distribution of Paranyctiophylax species described in this paper. 
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The following abbreviations have been used to 
designate the depository institutions: ANIC, Aus- 
tralian National Insect Collection, Canberra, Aus- 
tralia; BPBM, Bernice Р. Bishop Museum, Hon- 
olulu, USA; ММУ, Museum of Victoria, 
Melbourne, Australia; NTMD, Northern Terri- 
tory Museum, Darwin, Australia; QM, Queens- 
land Museum, Brisbane, Australia; RMNH, 
National Natural History Museum, Leiden, The 
Netherlands; UOJ, University of Osaka, Japan; 
ZMSP, Zoological Museum, State University, St 
Petersburg, Russia. 

Paranyctiophylax Tsuda 

Paranyctiophylax Tsuda, 1942: 265, — Neboiss, 1993: 

108. 

Type species. Paranyctiophylax kisoensis Tsuda, 
1942 (by original designation). 

Revised generic diagnosis. Fore wing cross-vein 
C-Sc basad of base of discoidal cell, fork 1 
absent, fork 3 present, petiolate, anal veins 
looped, junction of A2 and A3 close to or merged 
with junction to Al; hind wing forks 1 and 3 

absent (aberrantly a small fork 3 may be present), 

discoidal cell short, triangular, cell at base of anal 
veins A2 and A3 extended towards wing margin, 
cross-vein closing cell distinctly spearated from 

cross-vein Cu2-A 1. 
Male genitalia with superior appendages mod- 

erately large, arising distad of upper angle of ster- 

nite IX; paraproctal processes conspicuous, 

robust, directed posteriorly or curved ventrad; 

inferior appendages moderately long, slender, 

curved dorsad. 
Female genitalia with tergite VIII large, stern- 

ite VIII broad, ventral plates attached basolater- 

ally. 

EAST ASIAN SPECIES 

Diagnostic features. Apex of phallus protruding 

distally, firm, tip rounded, internal spines absent, 

with or without parameres. 

Paranyctiophylax kisoensis Tsuda, 1942 

Figures 2, 3 

Paranyctiophylax kisoensis Tsuda, 1942: 265. — Neboiss, 

1993: 108. 

Type material. 6 д Japan, Otakigawa-hontani, Kiso, Nagano, 

4 Aug 1939, M. Tsuda (type not seen). 

Material examined. | d , Japan, Jadani, Hakusan, 31 Aug 

1981, K. Tanida (UOJ). 

Revised diagnosis. Colour blackish-brown, wing 

venation as in Fig. 3. Length of fore wing ó 

6.5-6.7 mm. 

Male genitalia (Fig. 2) with sternite IX small, 
in lateral view about as long as high without 
mesoventral projection; superior appendages 
robust, subtriangular; paraproctal processes short, 
broad at base, apex rounded; inferior appendages 
moderately robust. Phallus protruding distally, 
apex firm, dark blackish-brown. 

Female not described. 

Distribution. Japan. 

Remarks. This species is distinguished from P. 
digitatus by the presence of parameres and the 
shapes of sternite IX, the superior appendages 
and the paraproctal processes. 

Paranyctiophylax digitatus (Martynov, 1934) 

Figure 4 

Nyctiophylax digitatus Martynov, 1934: 241. 
Paranyctiophylax digitatus. — Neboiss, 1993: 108. 

Type material. Holotype 4, Russia, South Ussurian Kray, 
Vinogradovka, 5 Jul 1929, Kirichenko (ZMSP) (examined). 
Paratype 14 collected with holotype (4 genitalic prep. 

PT-1967 figured). 

Revised diagnosis. Colour in dry specimen grey- 
ish-brown, distinct pale hyaline angular spot at 
base of median cell. Length of fore wing d 
6.0mm; (length of body 4—4.5 mm given by Mar- 

tynov). 
Male genitalia (Fig. 4) with sternite IX in lat- 

eral view about as long as high with stout 

mesoventral projection; superior appendages 

short, bluntly rounded apically; paraproctal 

processes short, rather broad, only slightly broad- 

er at base, apex truncate; inferior appendages 

slender, pointed apically, with basal elbow 

slightly produced. Phallus protruding distally 

beyond superior appendages, apex firm, dark 

blackish-brown. 
Female: In the original description the female 

is noted as having ‘end of abdomen blackish’, 

but no female specimens are included in the type 

material. 

Distribution. Russia (Siberian far south-east). 

Remarks. Males of this species are distinguished 

from P. kisoensis by the smaller superior 

appendages, the apically truncate paraproctal 

processes and the shape of sternite IX. 

THE SUNDA ISLANDS - NORTHERN 
AUSTRALIAN SPECIES 

Diagnostic features. Phallic apparatus membra- 

nous, not protruding distally; with internal or 

sometimes external chitinous spines or rods; 

parameres absent. 
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Paranyctiophylax lumarius (Neboiss, 1989) 

Figures 5, 6 

Nyctiophylax lumarius Neboiss, 1989: 107. 
Paranyctiophylax lumarius — Neboiss, 1993: 108. 

Type material. Holotype 4, Indonesia, Sulawesi Utara, 
Dumoga Bone National Park, Edwards camp near Tumpah 
R., 00?35'N, 123%5ГЕ, 650m asl, 22 May 1985, А, Wells 
(NMV). Paratypes: 108 collected with holotype (d genital- 
ic prep. PT-1558 figured) (ММУ, RMNH). 

Distribution. Indonesia, Sulawesi Utara. 

Remarks. The statement in the original descrip- 
tion (Neboiss, 1989) that the ‘preanal appendages 
are formed by three processes” requires amend- 
ment. The three processes arise separately, and 
of these the middle processes should be regard- 
ed as superior appendages. The upper processes 
arise from the upper inner margin of sternite IX, 
rapidly curve mesad and then distad just above 
the phallus and may correspond to the interme- 
diate appendages (Holzenthal and Hamilton, 
1988). The lower processes correspond to the 
paraproctal processes of species like P. icelus, 
however, in P. lumarius they are not fused mesal- 
ly below the phallus. The inferior appendages 
show similarities to P. hjangsanchonus (Boto- 
saneanu, 1970) of Korea but the form of the supe- 
rior appendages is distinct. The female is 
unknown. No new material was available for 
study. 

Paranyctiophylas kabaensis sp. nov. 

Figures 7-10 

Type material. Holotype 4, Indonesia, Sulawesi Tenggara, 

Pulau Kabaena, 4km S of Tangkeno, 05°18'S, 121°57'E, 
300m asl, 4 Nov 1989, at light, R. de Jong and J. Huisman 
(site JS 8932) (RMNH). Paratypes: 255, 1 9 collected with 
holotype (RMNH, NMV) (9 genitalic prep. PT-1961 

<= 

figured); 14 same locality 5 Nov 1989, at light (site JS 8932); 

16 same locality 7 Nov 1989, at light (site JS 8937) 

(RMNH); 34 39 Sulawesi Tenggara, Pulau Kabaena, Bat- 
uawu, 05°25'S 121°48'E, 11 Nov 1989, at light, R. de Jong 

and J. Huisman (site JS 8945) (RMNH, NMV) (6 gentalic 

prep. РТ-1956 figured). 

Description. Colour blackish-brown, similar in 

both sexes. Length of fore wing d 3.5-4.3mm; 
9 4.3-5.1 mm. 
Male genitalia (Figs 7, 8) similar to P. lumar- 

ius but differs in details. Abdominal sternite IX 
in lateral view about as long as high; superior 
appendages slender, somewhat obliquely trun- 
cate apically, paraproctal processes strongly 
curved dorsad, pointed apically. Inferior 
appendages more slender than in Р, lumarius, 
pointed apically, mesoventral branch small. 
Phallus without internal bars or spines. 
Female genitalia (Figs 9, 10) sternite VIII api- 

cally broad, distal margin shallowly trilobed. 

Etymology. Reference to the type locality. 

Remarks. This species is very similar to P. lumar- 
ius but may be distinguished by the details of 
male genitalia, particularly the more elongate 
inferior appendages. 

Paranyctiophylax icelus sp. nov. 

Figures 11—15 

Type material, Holotype 3 , Indonesia, Sulawesi Tenggara, 

Pulau Kabaena, I km 5 of Tangkeno, riverine forest, Sungai 

Lantinoli, 05°17'S, 121°57'E, 8 Nov 1989, at light, R. de Jong 

and J. Huisman (site JS 8939) (RMNH), Paratypes: 50 4, 
19, collected with holotype (BPBM; ММУ; RMNH) (d gen- 

italic prep. PT-1911 figured); 54, 1 9, same locality 9 Nov 
1989, (site JS 8940-42) (RMNH); 103, 259, 4km S of 
Tangkeno, 4 Nov 1989, R. de Jong and J. Huisman (site JS 

8932) (BPBM; ММУ; RMNH) (? genitalic prep. РТ-1957 

figured); 150, 49, same locality 5 Nov 1989 (site JS 8933) 

(RMNH). 

Figures 2, 3, Paranyctiophylax kisoensis, 2, male genitalia lateral; 3, male wing venation. 

Figure 4, P. digitatus, male genitalia lateral. 

Figures 5, 6, P. lumarius, 5, male genitalia lateral; 6 male genitalia ventral. | » 

Figures 7-10, P. kabaensis: 7, male genitalia lateral; 8, male genitalia ventral; 9, female genitalia lateral; 10, 

female genitalia ventral. 
Figures 11—15, P. icelus: 11, male genitalia lateral; 12, male genitalia ventral; 13, male wing venation; 14, 

female genitalia lateral; 15, female genitalia ventral. 

ia, inferior appendage; el, elbow of inferior appendage; ph, phallus; pp, paraproctal process; sa, superior 

appendage; vp, ventral plate. 
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Other material examined. Indonesia, Sulawesi Tenggara, 6 4, 
3km S of Tangkeno, Pulau Kabaena, 350m asl, 6 Nov 1989 

(site JS 8926) (RMNH); 14, same locality 7 Nov 1989 (site 

JS 8938) (RMNH); 2d, 1 9, same locality 5 Nov 1989 (site 

JS 8934) (RMNH); 98, 79, N slope Gunung Watuwila, 

Mokowo R., 03°48'S, 121?39'E, 250-1100 m asl, 11-19 Oct 

1989 (site JS 8902) R. de Jong and J. Huisman (NMV; 
RMNH). 

Description. Fore wing with median cell closed, 
venation as in Fig. 13. Length of fore wing: d 
4.0-4.6mm; 9 4.4—5.3 mm. 

Male genitalia (Figs 11, 12), abdominal sternite 
IX in lateral view short, subtriangular, with dis- 
tomesal projection; superior appendages elon- 
gate, slender; paraproctal process long, curved 
ventrad, apices bluntly rounded; inferior 
appendages slender, pointed apically. Phallus 
with small internal chitinous spine. 

Female genitalia (Figs 14, 15) ventral plates 
small, sternite VIII, in ventral view with broad, 
rounded mesal lobe. 

Etymology. From ikelos (Greek), ‘like’ refering 
to the similarity of species in Australia. 

Remarks. The species is distinguished from other 
Sulawesi species by the slender inferior 
appendages, acute apically, and by the shape of 
superior appendages. 

Paranyctiophylax parvus (Mosely) 

Figures 16-19 

Nyctiophyłax parvus Mosely in Mosely and Kimmins, 
1953; 357, fig. 246. 

Paranyctiophylax parvus. — Neboiss 1993: 108. 

Type material. Holotype б, Australia, Northern Territory, 
Manbulla Station (=Manbulloo) 14?31'S, 132°12'E, 19 Jul 

1929, Mackerras and Campbell (ANIC) (type not seen). 

Material examined, Australia, Northern Territory, 14, South 

Alligator R. at Gimbat, 13°34'S, 132°37'E, 24 May 1988, 
light trap, A, Wells and P, Suter (d genitalic prep. PT-1816 

figured) (ММУ); I d, Litchfield National Park, Tolmer Falls, 

13°12'S, 130743'E, MV-light, 4 Sept 1992, A. Wells and J. 
Webber (NTMD). 

North Queensland, Cape York: 14, Gunshot Creek — 
Telegraph x-ing, 11°44'S, 142?29'E, 14 Feb 1992, D. 
Cartwright and A. Wells (QM); 24, Bertie Creek, 1km SE 
Heathlands H.S., 119345, 142°35'E, 4 Feb 1992, D. 
Cartwright and A. Wells (NMV); 3d, Tributary of Bertie 
Creek 250m SW Heathlands H.S., 4 Feb 1992, D. Cartwright 
and A. Wells (QM); 1d, 1 9, same locality 11 Feb 1992, D. 

Cartwright and A. Wells (NMV) (9 genitalic prep. PT-1973 
figured); 25, Eliot Creek above Canal Creek junction, 
119225, 142°25'E, 6 Feb 1992, D. Cartwright and A, Wells 
(ОМ); 26, Middle Claudie R., Iron Range, 12°46'S, 
143" 16'E, 2-9 Oct 1974, M. S. Moulds (ММУ); 14, same 

locality 23 Oct 1974, M. S. Moulds (ММУ); 16, 29, 6km 

ENE Mt Tozer, 12?44'S, 143? I6'E, 30 Jun 1986, J. C. Cardale 
(ANIC; ММУ); 4 d, 3km ENE Mt Tozer, 2 Jul 1986, J. C. 

Cardale (ANIC); I 4, 9km ЕМЕ Mt Tozer, 5-10 Jul 1986, 

J. C. Cardale (ANIC); 1 4, Heathlands, 11?45'S, 142°35'E, 
18 Aug 1992, at light, J. C. Cardale and P. Zborowski 

(ANIC). 

Distribution. Originally described from a single 
male specimen from Northern Territory, Aus- 
tralia, it is now recorded from several localities 
on Cape York Peninsula. 

Remarks. Males of this species (Figs 16, 17) are 
easily distinguished by the apically truncate supe- 
rior appendanges, robust, apically pectinate infe- 
rior appendages, and strongly formed paraproc- 
tal processes. The phallus has a pair of curved 
spines. Female genitalia are as illustrated (Figs 
18, 19), the sternite VIII with a distinct mesoven- 
tral keel, distal margin produced mesally into a 
distinct rounded lobe; and ventral plates rather 
elongate ovoid. 

Paranyctiophylax gyratus sp. nov. 

Figures 20-25 

Type material. Holotype $, Papua New Guinea, Mamai Plan- 

tation, 10? 16'S, 149°30'E, 150 m asl., 6 Feb 1965, R. Straat- 

man (BPBM) (4 genitalic prep. PT-1785, specimen dry 

mounted). Paratypes: 14, 19, collected with holotype 
(BPBM); 29, same locality 27 Jan 1965, R. Straatman 

(BPBM, ММУ) ? genitalic prep. PT-1965 figured, speci- 

men in alcohol); 14 29 same locality 29 Jan 1965, R, Straat- 
man (BPBM, ММУ) (4 genitalic prep. PT-1952 figured, 
specimen in alcohol); 1 9, same locality 30 Jan 1965, R. 
Straatman (BPBM) (dry mounted). 

Description. Colour of wings dark-greyish brown 
with obvious, somewhat triangular pale gray spot 
at base of median cell and small spot at arculus, 
venation as in Fig. 20. Length of fore wing: d 
3.6-3.7 mm; 9 3.8-4.6mm. 

Male genitalia (Figs 21-23) characteristic of 
genus; sternite IX subtriangular, mesoventral 
projection short; superior appendages elongate; 
paraproctal processes slightly wider at base, 
apices bluntly rounded; inferior appendages 
robust, broad at base, in ventral view evenly 
curved. Phallus with pair of apical chitinous 
spines and 2 pairs at base. 

Female genitalia (Figs 24, 25) sternite VIII in 
ventral view broadly rectangular at apex, ventral 
plates broad at base, abruptly narrowed distally, 
apices rounded. 

Distribution. South-eastern Papua New Guinea. 
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Figures 16-19, Paranyctiophylax parvus: 16, male genitalia lateral; 17, male genitalia ventral; 18, female gen- 

italia lateral; 19, female genitalia ventral. 

Figures 20—25, P. gyratus: 20, male wing venation; 21, male genitalia lateral; 22, male genitalia ventral; 23, 

male genitalia dorsal; 24, female genitalia lateral; 25, female genitalia ventral. 

Figures 26-28, P. flavus: 26, male genitalia lateral; 27, male genitalia ventral; 28, male genitalia dorsal. 
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Etymology. From gyrata (Latin), ‘turning 

around’ in reference to the shape of the inferior 

appendages in ventral view. 

Remarks. Males may be distinguished by the 

robust inferior appendages, and females by the 

broad rectangular sternite VIII. 

Paranyctiophylax flavus (Ulmer, 1915) 

Figures 26-28 

Nyctiophylax flavus Ulmer, 1915: 45. — Ulmer, 1930: 

424, — Ulmer, 1951: 122. 
Paranyctiophylax flavus. — Neboiss, 1993: 108. 

Material examined. 16 , Papua New Guinea, Mamai Planta- 

tion, E of Port Glasgow, 109165, 149°30'E, 150m asl, 27 Jan 

1965, R. Straatman (ММУ) (d genitalic prep. РТ-1487 fig- 

ured, specimen dry mounted). 

Distribution. Papua New Guinea. 

Remarks. The original material (14, 39) from 

the ‘Kaiserin-Augusta-Fluss Expedition’ (present 

day Sepik River, Papua New Guinea) was col- 

lected at the base camp, Malu village (04° 15'S, 

142°53'E) about 100m asl. None of this mater- 

ial has been located either at Berlin Museum, or 

in the Ulmer Collection, Hamburg. In the 

absence of type material and with insufficient 

details in the original illustrations, the species 
identity is somewhat uncertain. A specimen from 

Mamai Plantation, about 1000km south-east of 
the type locality, is here identified as this species, 
although with some reservation. The wing vena- 
tion agrees with the described details, fore wing 
fork 4 and hind wing fork 2 are both sessile. 

Some details of male genitalia (Figs 26-28) 

appear slightly different, but this may be due to 
the original illustrations being prepared from a 
dried specimen. The tergite X (IX of Ulmer) is 
cleft apically, the superior appendages 
(appendages preanales of Ulmer) are propor- 
tionally smaller, the mesal spine (ein Dorn) is 
actually at the apex of the phallus and in dried 
specimen may protrude distally. Although three 
female specimens were collected within the orig- 
inal material, they are neither described nor 
figured. No new female specimens were avail- 

able for study. The length of fore wing of males 

is 4.0-4.6mm. 
The species is distinguished by the pale 

straw-yellow wing colour, the short and broad, 

rounded superior appendages and the mesal spine 

at the distal end of the phallus. The illustrations 

referred to Paranyctiophylax flavus by Neboiss 

1993 represent Paranyctiophylax gyratus 

described in this paper. 

Paranyctiophylax eidolonus sp. nov 

Figures 29—33 

Type material. Holotype 4, Australia, North Queensland, 

Upper Freshwater Creek, Whitfield Range nr Cairns, 16°56'S, 

145°42'E, 24 Aug 1974, M. S. Moulds (NMV, T-12296. 

Paratypes: 9d, 49, collected with the holotype (ММУ) (d 

genitalic prep. PT-1977 figured); 44,2%, same locality, 15 

Dec 1974, M. S. Moulds (ANIC; NMV; QM); 4d, same 

locality, 3 Apr 1975, M.S. Moulds (NMV); 40d , 152, Moss- 

man Gorge, Daintree National Park, 17 Nov 1988, К. Walk- 

er ($ genitalic prep. PT-1996 figured) (BPBM; ММУ; ОМ; 

RMNH); 54, Mulgrave River 8km NW of Gordonvale, 15 

Nov 1988, К. Walker (NMV); 2d , 29, Crystal Cascades nr 
Cairns, 10 Jun 1971, E. F. Riek (ANIC; NMV) (dry mount- 

ed). 

Other material examined. North Queensland, 33 , Gap Creek, 
Mt Finlayson Range, S of Cooktown, 23 Nov 1974, M. S. 
Moulds (ММУ); 3%, Woobadda R., 15°58'S, 145°22'Е, 25 
Aug 1992, at light, J. C. Cardale and P. Zborowski (ANIC); 
6d, Behana Gorge nr Cairns, 1791175, 145°50'Е, 16 Nov 

1982, T. Hinger (NMV). 

Description. Colour of wings dark greyish- 
brown, in dry specimens fore wings with dark 
costal margin as well as several dark spots on 
cross-veins and at bases of forks, also dark spot 
at arculus and at junction of anal veins. Wing 
venation similar to P. flavus, fore wing median 
cell closed. Length of fore wing:d 4.2-5.2 mm; 
9 4,9-5.5 mm. 
Male genitalia (Fig. 29) characteristic of genus, 

sternite IX subtriangular, mesoventral projection 
in lateral view distinct; superior appendages elon- 
gate, rounded apically; paraproctal processes 
gradually widened near base, apices rounded; 
inferior appendages slender, curved, pointed api- 
cally, basal elbow distinct with several strong 
setae at base. Phallus (Figs 30, 31) terminating 

--»- 

Figures 29-33, Paranyctiophylax eidolonus: 29,male genitalia lateral; 30, phallus lateral; 31, phallus ventral; 

32, female genitalia lateral; 33, female genitalia ventral. 

Figures 34—37, Р. dicellatus: 34,male genitalia lateral; 35, apex of phallus lateral; 36, female genitalia lateral; 

37, female genitalia ventral. 
Figures 38—41, Р. basispinosus: 38,male genitalia lateral; 39, apex of phallus lateral; 40, female genitalia lat- 

eral; 41, female genitalia ventral. 
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in 2 triangular lobes apically, a pair of compara- 
tively long chitinous rods near base. 
Female genitalia (Figs 32, 33) sternite VIII 

short and broad, transversally concave, distal 
margin forming a downturned lip; ventral plates 
short, distal margin irregular. 

Distribution. Australia, North Queensland. 

Etymology. From eidolon (Greek), “image”, refer- 
ring to the similarity with other species from 
northern Australia. 

Remarks. Males can be readily distinguished by 
the strongly developed basal elbow of the inferi- 
or appendages and the distinct apex of phallus. 

Paranyctiophylax dicellatus sp. nov. 

Figures 34—37 

Type material. Holotype d, Australia, North Queensland, 
Lock Creek, Davies Creek Rd, Lamb Range, Mareeba dis- 
trict, 16°59'S, 145°33'E, 25 Dec 1976, M. 5. Moulds (ММУ, 
Т-10117). Paratypes: 3d, collected with holotype (NMV); 
18, Upper Freshwater Creek, Whitfield Range nr Cairns, 3 
Apr 1975, M. S. Moulds (5 genitalic prep. PT—1979 figured) 
(ММУ); 14, Mulgrave R. W of Gordonvale, 29 Apr 1979, A. 
Wells (ММУ); 1d, Grass Tree Pocket Rd, Annan River, 

Cooktown area, 15?49'S, 145? 14'E, 1 Jan 1981, С. Daniels 

(QM). 

Other material examined. 18, Yuccabine Creek, Kirrama 
State Forest, 18°12'S, 145?45'E, 2 Jan 1985, R. Pearson 

(NMV). 

Description. Colour dark greyish-brown, wing 
venation similar to P. flavus, fore wing median 
cell closed. Length of fore wing: 2 3.7-4,5 mm. 

Male genitalia (Fig. 34) with distal margin of 
sternite IX in lateral view concave, mesoventral 
projection present; superior appendages oblique- 
ly truncate apically, paraproctal processes with 
basal half obviously thickened, apex rounded; 
inferior appendages gently curved, basal elbow 
with single strong bristle. Phallus (Fig. 35) api- 
cally with pair of dorsolateral expandable lobes 
and pair of internal chitinous spines. 
Female (Figs 36, 37) from type locality provi- 

sionally referred to this species. 

Distribution. Australia, North Queensland. 

Etymology. From dikella (Greek), having two 
prongs, in reference to the pair of spines within 
the phallus. 

Remarks. The species may be identified by the 
strong bristle at the base of the inferior 
appendages and the position of the chitinous 
spines within the phallus. 

Paranyctiophylax basispinosus sp. nov. 

Figures 38—41 

Type material. Holotype $, Australia, North Queensland, 
Yuccabine Creek, Kirrama State Forest, 18°12'S, 145?45'E, 

2 Jan 1982, R. Pearson (NMV, Т-10123). Paratypes: 22, 

19, collected with holotype (ММУ); 1%, same locality, 3 
Feb 1985 ($ genitalic prep. PT-1958 figured) (NMV); 18, 

same locality, Oct. 1984, R. Pearson (ММУ); 25, I 9, same 

locality, Dec 1985, R. Pearson (ММУ); 24,1%, same local- 

ity, Mar 1986, R. Pearson (4 genitalic prep. РТ-1589 fig- 
ured) (ММУ; QM); 19, Yuccabine Creek, 18°13'S, 145°45'Е, 

1982 (NMV). 

Description. Colour dark greyish-brown, wing 
venation similar to P. flavus, fore wing median 
cell closed. Length of fore wing: d 4.7—5.3 mm; 
9 5.4-6.2 mm. 
Male genitalia (Fig. 38) with sternite IX short, 

dorsal margin in lateral view comparatively 
broad, mesoventral projection present; superior 
appendages elongate ovate; paraproctal process- 
es in lateral view expanded near base, apices 
rounded; inferior appendages slender, elongate 
curved, basal elbow not very obvious. Phallus 
(Fig. 39) with group of basal, ventrally directed 
internal spines, apex membranous. 
Female genitalia (Figs 40, 41) with sternite 

VIII ventrally convex, in ventral view broadly 
triangular; ventral plates broad, attached sublat- 
erally. 

Distribution. Australia, North Queensland. 

Etymology. References to the position of the 
group of spines within the phallus. 

Remarks. Males of this species are distinguished 
by the reduced basal elbow of the inferior 
appendages and the group of chitinous internal 
spines at the base of the phallus. 

Paranyctiophylax rhamphodes sp. nov. 

Figures 42—46 

Type material. Holotype 4, Australia, Northern Territory, 
South Alliagtor R. above BHP camp, MV-light, 25 May 
1988, A, Wells and P. Suter (NMV, T—10766). Paratypes: | 

d, collected with holotype (d genitalic prep. PT-1948 fig- 
ured) (ММУ); 15, South Alligator R. below BHP camp, 25 

May 1988, A. Wells and P. Suter (ММУ); 15, South Alli- 
gator К. below Fisher Creek junction, 24 Мау 1988, A. Wells 
and P. Suter (NMV); 40d, 79, Baroalba Springs, Kakadu 
National Park, 122485, 132°49'E, 25 Apr 1991, A, Wells and 
J. Webber (9 genitalic prep. PT-1960 figured) (ВРВМ; 
NMV; NTMD; RMNH). 

Other material examined. 5d , South Alligator R., UDP falls, 
7 Sep 1979, J. Blyth (ММУ); 24, Graveside Gorge, 18 Jul 
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1988, Р. Dostine (NTMD); 19, Radon Springs, 12°45'$, 
132°55'Е, 14 Apr 1989, Р, Suter and A. Wells (NTMD). 

Description. Colour dark greyish-brown, fore 
wing median cell open, venation as in Fig. 44. 
Length of fore wing: d 3.4-39mm; 9 
3.9—4.3 mm. 
Male genitalia (Figs 42, 43) with abdominal 

sternite IX in lateral view higher than long, sub- 
triangular; superior appendages small, elongate 
ovoid; paraproctal processes long, distinct, 
curved ventrad; inferior appendages long, slen- 
der, curved dorsad, with outward directed beak- 
like projection apically, basal margin with several 
strong bristles. Phallus membranous, with a sin- 
gle internal spine near apex, directed dorsally, 
and pair of spines near base. 
Female genitalia (Figs 45, 46) with ventral 

plates in lateral view short and broad; sternite 
VIII subtriangular, elevated mesobasally. 

Distribution. Australia, Northern Territory. 

Etymology. From rhamphos (Greek), “curving 
beak”, referring to the shape of the inferior 
appendages. 

Remarks. This new species is distinguished from 
others by the presence of a beak-like apicolater- 
al projection on each inferior appendage. 

Paranyctiophylax spiculatus sp. nov. 

Figures 47-50 

Type material. Holotype 4, Australia, Kimberleys, Mitchell 
Plateau, Mining Camp Creek, 14°50'S, 125"50'E, 30 Jan 
1978, J. E. Bishop (ММУ, T-12386). Paratypes: 104,49, 

collected with holotype (4 genitalic prep. PT-1995 and Y 
PT-1994 figured) (ММУ; RMNH); 114,19, same locality, 

31 Jan 1978, J. E. Bishop (АМІС; ММУ; ОМ); 14, same 

locality, 26 Feb 1978, J. E. Bishop (NMV); 56, same local- 

ity, 29 Feb 1978, 1. E. Bishop (ММУ); 14, same locality, 13 

Jul 1978, P. Suter (NMV); 63,3%, Mitchell Plateau, Camp 
creek at crusher, 15 Feb 1979, J. E. Bishop (ММУ). 

Other material examined. Western Australia, Kimberleys, 1 

3, Spillway Creek, 2 Feb 1978, J. E. Bishop (NMV); 14,1%, 

Ord River, 9km N of Kunnanurra, 19 Sep 1979, J. Blyth 

(ММУ); 24, Theda H.S., Morgan. 28 Sep 1979, J. Blyth 

(ММУ); 14, Adcock Gorge, Gibb River-Derby Rd, 2 Oct 

1979, J. Blyth (ММУ); 2d, 1 9, Drysdale R. at Kalumbura 

road crossing, 28 Sep 1979, J. Blyth (NMV); 14,2%, Gran- 

ite Ck, Kunnanurra — Lake Argyle H-way, 2 Feb 1978, J. 

E. Bishop (ММУ); 14, Fine Springs Ck, between Lake 

Argyle-Duncan H-way, 23 Feb 1977, 1. E. Bishop (ММУ); 

24,19, King Edward R., 4 May 1992, P. S. Cranston (ANIC, 

ММУ);94,5%, Barnett River Gorge, Barnett Station, I Oct 

1979, J. Blyth (ММУ). 
Western Australia, Pilbara, 434, 139, Fortescue Falls, 

Hammersley Range National Park, 27 Oct 1979, J. Blyth 

(BPMB, ММУ), 22, Fortescue R., Millstream 5 of Roe- 

bourne, 12 Nov 1978, M. S. and B. J. Moulds (ММУ); 26, 

Crossing Pool, Millstream, 21 Oct 1979, J. Blyth (NMV); 
274,69, Fortescue R., Millstream National Park, 24 Apr 
1992, P. S. Cranston (ANIC); 18, Millstream National Park, 

Deep Reach, 24 Apr 1992, P. 5, Cranston (ANIC); 58, Lock- 
yer Gorge, Harding River, 19 Oct 1979, J. Blyth (NMV); 34, 
39, Wittenoom Gorge, 5km S of Wittenoom, 26 Oct 1979, 
J. Blyth (NMV): 26, Wittenoom Gorge, Hammersley Range, 

20 Feb 1977, M. S. Moulds (ММУ). 
Northern Territory, 18, 29, Howard Creek, 3km E of 

Howard Springs, 17 Aug 1979, J. Blyth (ММУ). 

Description. Colour dark brown, similar in both 
sexes; wing venation similar to P. flavus, fore 
wing median cell closed. Length of fore wing: 
d 3.2-4.0mm; Y 3.9-4.4mm. 
Male genitalia (Figs 47, 48) similar to P. rham- 

phodes, sternite IX in lateral view distinctly tri- 
angular, distal margin with mesoventral projec- 
tion; superior appendages elongate ovoid; 
paraproctal processes strongly curved ventrad, 
pointed apically; inferior appendages slender, 
curved, laterally somewhat flattened, base usu- 
ally gradually widened to distinct elbow, widen- 
ing sometimes may be rather abrupt, a small hook 
apically. Phallus with a group of chitinous spines 
apically. 

Female genitalia (Pigs 49, 50) with sternite 
VIII in lateral view transversely depressed, basal 
mesoventral part forming small, blunt keel. 

Distribution. Australia, Kimberley and Pilbara 
regions of Western Australia. 

Etymology. From spica (Latin), ‘spine’, in refer- 
ence to the spines on the phallus, 

Remarks. The species is similar to P. rhamphodes 
but may be distinguished by the small apical 
hook on the inferior appendages and the clavate 
apex of the phallus with chitinous spines. The 
specimens from the Pilbara region of Western 
Australia show minor differences in both male 
and female genitalia. In males the paraproctal 
processes are rounded apically and the spines on 
the phallus are less numerous; in females the 
meso-ventral keel is less angular. 

Paranyctiophylax apicatus sp. nov. 

Figures 51, 52 

Type material. Holotype 4, Australia, Cape York Peninsu 
la, Middle Claudie R., Iron Range, 12°46'S, 143°16'E, 2-9 

Oct 1974, M. 5. Moulds (ММУ, T-10134). Paratypes: 14, 

collected with holotype (ММУ); 2d , same locality, 23 Oct, 

1974, M. S. Moulds (4 genitalic prep. PT-1970 figured) 

(NMV); 2d, Claudie River 25km NW of Lockhart River, 

12°44'S, 143? IG'E, 10 Nov 1988, К. Walker (ММУ); 26, 
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Figures 42—46, Paranyctiophylax rhamphodes: 42,male genitalia lateral; 43,male genitalia ventral; 44,male 

wing venation; 45, female genitalia lateral; 46, female genitalia ventral. 

Figures 47-50, Р. spiculatus: 47,male genitalia lateral; 48,male genitalia ventral; 49, female genitalia lateral; 

50, female genitalia ventral. 
Figures 51, 52, P. apicatus: 51,male genitalia lateral; 52, apex of phallus lateral. 
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Dulhunty R. Telegraph crossing, 11°50'S, 142°30'E, 10 Feb 
1992, D. Cartwright and A. Wells (QM); 1d, Tributary of 

Bertie Ck, 250m SW Heathlands H.S., 112455, 142?35'E, 
11 Feb 1992, D. Cartwright and A. Wells (QM); 22, Cock- 
atoo Ck Telegraph crossing, 11?39'S, 142?27'E, 5-6 Feb 
1992, D. Cartwright and A. Wells (ММУ, QM); 12, Wen- 

lock River Telegraph crossing, 12?28'S, 142?38'E, 15 Feb 

1992, G. Byron and D. Blake (NMV); 4d, Canal Ck above 

Eliot Ck junction, 11?23'S, 142°25'Е, D. Cartwright and A. 
Wells (QM, RMNH); 24, Gunshot Ck Telegraph crossing, 
10-11 Apr 1992, M. Crossland (ANIC). 

Other material examined. Australia, Northern Territory, 24, 

South Alligator R. at Gimbat OSS station, 24 Mar 1988, 
MV-light, A. Wells and P. Suter (NMV, МТМ); 14, Groote 

Eylandt, Amagule Pool, 6 Feb 1984, M. Davies (NMV). 

Description. The size and colour similar to other 
species found in Northern Australia; fore wings 
with median cell closed. Length of fore wing:ó 
3.2-3.9 mm. 

Male genitalia (Fig. 51) sternite IX in lateral view 
subtriangular, mesoventral projection present; 
superior appendages elongate ovoid; paraproctal 
processes bluntly rounded apically; inferior 
appendages with small apical hook, basal elbow 
with several strong bristles. Phallus (Fig. 52) 
with a single apical spine and a pair of basal 
spines. 

Female not positively associated. 

Distribution. Australia, Cape York Peninsula, 
Northern Territory. 

Etymology. Reference to the arrangement of 

spines inside the phallic apex. 

Remarks. This species most closely resembles P. 

spiculatus, differing primarily by the single api- 

cal spine of the phallus. 

Paranyctiophylax traunensis sp. nov. 

Figures 53-57 

Туре materia!. Holotype d , Papua New Guinea, Baiyer River 

Sanctuary, Trauna River, 05°35'S, 144°10'E, UV-light, 17 

Jun 1986, A. Wells (NMV, T-10744) (д genitalic prep. 

PT-1788 figured). Paratypes: 1%, Baiyer River, 1 150m, 19 

Oct 1958, J. L. Gressitt (NMV) (9 genitalic prep. PT-1953 

figured); 2d , Tifalmin, 1360 m, 19 Aug 1963, R. Straatman 

(BPBM); 24, same locality, 21 Aug 1963, R. Straatman 

(ВРВМ); 14, same locality, 1400m, 20 Aug 1963, R. Straat- 

man (BPBM); 16, Feramin, 1450m 27 Aug 1963, R. Straat- 

man (NMV); 44, Mamai Plantation, E of Port Glasgow, 

10°16'S, 149?30'E, 150m, 5 Feb 1965, R. Straatman (BPBM, 

NMYV) (AII paratypes are dry mounted). 

Description. Colour yellowish-brown; fore wing 

median cell open, hind wing fork 2 with short 

footstalk, venation as in Fig. 55. Length of fore 
wing:d 5.4-5.9 mm; 9 5.5mm. 
Male genitalia (Figs 53, 54) with abdominal 

sternite IX about as long as high, subtriangular, 
ventral margin produced, broadly rounded; supe- 
rior appendages in lateral view elongate ovoid, 
inner margin with large angular lobe; paraproc- 
tal processes moderately long, straight, apices 
obliquely rounded, slightly widened; inferior 
appendages slender, curved dorsad, basal elbow 
distinct. Phallus membranous with 2 pairs of 
internal sclerotised spines. 
Female genitalia (Figs 56, 57) sternite VIII 

forming broad, slightly sclerotised lip. 

Distribution. Papua New Guinea. 

Etymology. Reference to the type locality. 

Remarks. The species may be separated from oth- 
ers by the mesal angular lobe on the superior 
appendages and the straight paraproctal process- 
ев. 

Paranyctiophylax synorius sp. nov. 

Figures 58-62 

Type material. Holotype d, Bougainville I., Panguna, 
06°10'S, 155?30'E, 7 Dec 1989, С. Yule (NMV, Т-10786). 
Paratypes: 29, collected with holotype (2 genitalic prep. 
PT-1954 figured); 2d, same locality, 19 Dec 1989, С, Yule 
(d genitalic prep. PT-1827 figured); 22, same iocality, 29 
Jan 1989, С. Yule (ММУ). 

Description. Dark greyish-brown, fore wings 
with median cell open, venation as in Fig. 60. 
Length of fore wing: d 5.2-5.4mm;9 
5.9—6.2 mm. 
Male genitalia (Figs 58, 59) abdominal stern- 

ite IX in lateral view robust, distomesal margin 
forming slightly produced lip; superior 
appendages straight, slightly clavate; paraproctal 
processes slightly curved dorsally, mesodistal 
angle acutely produced, directed posteriorly; 
inferior appendages slender, strongly curved, 
each with strong dark bristle at the base of elbow. 
Phallus with pair of sclerotized spines apically 
and a group of small spinules on phallobase. 
Female genitalia (Figs 61, 62) with ventral 

plates elongate ovoid, rather close ventrally; ster- 

nite VIII with mesal lip truncate, flanked by 
‘tusk-like’ lobes. 

Distribution. Bougainville Island. 

Etymology From synoria (Greek), “borderland” 

in reference to the most easterly location. 
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Figures 53-57, Paranyctiophylax traunensis: 53 male genitalia lateral; 54,male genitalia ventral; 55,male wing 
venation; 56, female genitalia lateral; 57, female genitalia ventral. 
Figures 58-62, Р. synorius: 58,male genitalia lateral; 59,male genitalia ventral; 60,male wing venation; 61, 
female genitalia lateral; 62, female genitalia ventral. 
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Remarks. The species is distinguished from other 
species by the distinct paraproctal processes and 
a group of spinules on the phallobase. 
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REVISION OF THE GENUS PLATYCOLASPIS JACOBY 
(COLEOPTERA: CHRYSOMELIDAE: CRYPTOCEPHALINAE) 
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Abstract 

Reid, C. A. M., 1994. Revision of the genus Platycolaspis Jacoby (Coleoptera: Chrysomel- 
idae: Cryptocephalinae). Memoirs of the Museum of Victoria 54: 207—220. 

The genus Platycolaspis Jacoby, hitherto placed in Eumolpinae, is redescribed in the Cryp- 
tocephalinae. This south-east Australian genus includes five species, four of which are new: 
Р. alpina sp. nov., Р. australis Jacoby, Р. lamingtonensis sp. nov., Р. mcquillani sp. nov. and 
Р, pubescens sp. nov. The genus has affinities with Semelvillea Reid. Adults of Platyco- 
laspis species feed on flowers of Acacia ог on Nothofagus foliage. 

Introduction 

The genus Platycolaspis Jacoby was original- 
ly tentatively placed in the Colaspini, 
Eumolpinae, where it has remained (Seeno and 
Wilcox, 1982). It was described from specimens 
sent for identification by Lea. However other 
material of Platycolaspis seen by Lea (Museum 
of Victoria and South Australian Museum) 
includes specimens labelled by him ‘allied to 
Cryptocephalus pauperculus’ and ‘note abdom- 
inal fovea’ and it seems that Lea was aware of its 
affinities to the Cryptocephalinae. For placement 
in Cryptocephalinae, the structures of the female, 
the male genitalia and the case-bearing larva (not 
described here) are decisive. 
The genus Platycolaspis is redescribed below 

and compared with other genera in the Crypto- 
cephalinae, especially Semelvillea Reid. The five 
species are described. The relative abundance of 
material of four species is partly due to recent 
ecological surveys in Tasmania and Lamington 
National Park. 

Methods. Dissections were made from dried 

material after separating the abdomen in water, 

soaking this in cold dilute KOH for 2-3 hr and 

then washing in water. The general morphology 

of Cryptocephalinae is typical of Chrysomelidae, 

but there are a few internal abdominal structures 

peculiar to Cryptocephalinae, which appear use- 

ful for generic or species discriminations. The 

male has an ejaculatory guide (Karren, 1966) for 

the flagellum in the median lobe of the aedeagus, 

which is greatly reduced in Platycolaspis but vis- 

ible through the thin walls of the median lobe. 

The ovipositor is abruptly foreshortened and 

valvifer, coxite and stylus are fused into a single 

blade-like and partially transparent vaginal palp 

(Erber, 1968), which may show specific differ- 
ences. The female rectum shows slight differ- 
ences between species but is relatively invariable 
at generic level. It is differentiated into dorsal 
and ventral halves with areas of sclerotisation on 
the external surface (sclerites) and sensilla and 
rows of teeth (forming chitinpolsters) on the inner 
surface. The nomenclature used here for these 
structures was devised by Erber (1968). The 
generic redescription given here includes details 
of head and thoracic anatomy based on dissec- 
tions of P. australis Jacoby, P. mcquillani sp. 
nov. and P. pubescens sp. noy. 

Plants were identified by reference to Coster- 
mans (1981). 
The material used in this study is deposited at 

the following institutions: Australian National 
Insect Collection, Canberra (ANIC); Natural His- 
tory Museum, London (BMNH); Bernice P. 
Bishop Museum, Hawaii (BPBM); Griffith Uni- 
versity Insect Collection (GUIC); Museum of 
Victoria, Melbourne (NMV); South Australian 
Museum, Adelaide (SAM); Insect Collection, 
Agriculture Department of Tasmania, Hobart 
(TAIC); University of Queensland Insect Col- 
lection, Brisbane (UQIC). 

Platycolaspis Jacoby 

Platycolaspis Jacoby, 1908: 27. (in Eumolpinae; type 
species: Platycolaspis australis Jacoby, by monotypy). — 
Clavareau 1914; 34. — Seeno and Wilcox, 1982: 58. 

Diagnosis. Cryptocephalinae (sensu stricto) of 
1.4-3.0mm; antennal segments with basiconic 
sensilla scattered, not concentrated in apical 
discs; eye evenly and strongly convex, canthus 
not developed (Fig. 4); pronotal disc with 
median transverse impression, at least at sides, 
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and hind margin without teeth (Figs 1-3); pro- 
coxal cavities open or closed by prosternal 
process touching or slightly overlapping 
hypomeron (Figs 11-13); scutellum abruptly 
declined anteriorly (Figs 1-3); elytral interlock- 
ing grooves evanescent and recurved before 
apex; abdomen covered by elytra, at least in 
males; claws appendiculate (Fig. 19); tergites 
weakly sclerotised, soft and flexible; male with 
sternites V and VI fused; median lobe of aedea- 
gus with simple apex (Figs 20, 22-27); ejacula- 
tory guide simple, elongate-conical; spermathe- 
ca with elongate collum (Figs 33—39); kotpresse 
with ventral sclerite laterally extended (Figs 
40-44). 

Description. Habitus (Figs 1-3) Size 
1.4-3.0mm; body moderately cylindrical but 
head, prothorax and hindbody distinguishable; 
colour of dorsum various shades of yellowish- 
or reddish-brown, venter similar but may be part- 
ly black; without metallic reflection; dorsum 

glabrous or pubescent. 
Head (Fig. 4): relatively broad because of con- 

vex eyes, projecting from prothorax; vertical 
punctation dense, tending to rugose-strigose, 
interspaces с.1 puncture diameter or less; eyes 
evenly convex, relatively small, distance between 
always greater than 1.5 times eye length; inner 
margin of eye without canthus, straight or feebly 
concave; sides of clypeus divergent to apex; 
antennae (Fig. 7) with all segments elongate, 
5-11 approximately equally long, 7-11 expand- 
ed; antennal length 0.4—0.6 body length; anten- 
nal segments with basiconic sensilla scattered, 
not in apical pits; labrum (Fig. 8) quadrate, with 
3 or more pairs of dorsal setae and less than 10 
pairs of basiconic sensilla on epipharynx; last 
segment of maxillary palpi simply conical to 
expanded at apex, with 3-4 digitiform sensilla; 
mandible with 2 short apical teeth. a blunt medi- 
an tooth on internal edge and several short exter- 
nal setae; apical segment of labial palp shaped as 
maxillary palp. 

Thorax: Prothorax (Figs 1-3, 5, 9-13): prono- 
tum broadest at middle of sides, which are round- 
ed to strongly angulate and only slightly con- 
tracted at apex; lateral margins of pronotum 
strongly bordered to explanate; disc strongly and 
closely punctured, with median transverse 
depression at least at sides; anterior corner setae 
set on anterior margin not on explanate border, 
posterior setae at corners; prosternal process 
quadrate to elongate, narrowed in middle (width 
less than 0.5 coxal cavity width) and expanded at 

apex; procoxal cavity narrowly open (gap 
between hypomeron and prosternal process less 
than length of hypomeral lobe), or closed by 
overlap or touching of prosternal process on 
hypomeron; scutellum abruptly elevated from 
mesoscutum, elongate with slightly broader base 
than truncate apex, or equilateral-triangular with 
rounded apex; mesoscutum with neither lateral 
patches of microchaetae, a longitudinal median 
ridge nor a broad stridulatory file; elytra (Figs 
13, 9-10, 14-15) 2.5-3.0 times length of prono- 
tum, subparallel-sided for basal half; apex of ely- 
tral sutural locking mechanism evanescent before 
apex, the dorsal ridge recurved on the elytra; 
punctation of elytra confused or subseriate on 
disc; epipleuron gradually attenuate, not reaching 
apex, with a row of punctures; mesosternal 
process narrow and truncate; wing venation 
reduced (Fig. 16), basal marginal vein of R-cell 
absent or incomplete and anal area with faint 
indication of elongate basal cell, oval apical cell 
and 2 radiating veins, outermost free; metaster- 
num not convexly swollen ventrally, sides 
strongly punctured, dull, disc sparsely and weak- 
ly punctured, shining; metendosternite (Fig. 17) 
with basal stalk narrow, as long as lateral arms, 
without strong median projection and without lat- 
eral lobes or lamellae; all femora of similar size, 
thin, without ventral keel; tibiae unkeeled and 
apical spurs absent; all tarsal segments (Fig. 18) 
relatively short and dorsally convex, segment 3 
of anterior tarsus slightly transverse; claws 
appendiculate (Fig. 19). 
Abdomen (external) (Fig. 6): tergites thin, 

weakly sclerotised and not reaching sternites; 

pleurites absent, spiracles free in basal tergites; 
sternites weakly and sparsely punctured, rela- 
tively shining, but transversely microsculptured; 
sides of sternite III ridged at base of lateral lobe, 
ridge 0.5—0.75 length of sternite, other sternites 
unridged; male sternites V and VI connate, but 
sternite VII not indented; females with sternites 
V and VI free and sternite VII with large shallow 
egg-hollow lacking apical indentation. 

Male genitalia (Figs 20-27): median lobe shal- 
lowly curved in profile, with generally short and 
sparse dorsal and ventral setae; ejaculatory guide 
reduced to a narrow cone with central channel 
and basal diaphanous vesicle (difficult to distin- 
guish); tegmen (Fig. 21) U- or V-shaped with 
expanded sides and truncate base. 
Female genitalia and oviposition complex 

(Figs 28—45): vaginal palp (Figs 28—32) with api- 
cal border wholly sclerotised and rounded to 
slightly concave; spermatheca (Figs 33-39) with 
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moderately long collum and U- or slightly V- 
shaped receptaculum; kotpresse (Figs 40—45) 
with laterally expanded ventral sclerite, conspic- 
uous and usually triangular dorsal sclerites reach- 
ing lateral margins, and no subsidiary median 
sclerites; dorsal anterior and posterior surfaces 
of rectum with weakly spined sensilla, venter 
without sensilla except the narrow apical band. 
Microsculpture consisting of short sharp trian- 
gular spines on dorsal chitinpolster, and of mul- 
tispined scales on ventral chitinpolster. 

Distribution and biology. The species are found 
in south-east Australia (Fig. 46) from Tasmania 
north along the Dividing Range and coastal 
plains to Lamington National Park, southern 
Queensland, and west to Mount Gambier, South 
Australia. They may be locally abundant but 
seem to have restricted adult activity periods. 
Host plants are recorded for two species: P. aus- 
tralis feeds on the flowers of a wide range of 
Acacia species, and P. mcquillani feeds on the 
immature leaves of Nothofagus species. As is 
typical for Cryptocephalinae (Erber, 1988), eggs 

are dropped to the ground in scatoshells. 

Remarks. Platycolaspis shows typical adult mor- 
phological attributes of Cryptocephalinae (sensu 
Lawrence and Britton, 1991) and the life histo- 
ry, with egg and larva in a scatoshell, supports 
this. Within the Cryptocephalinae, it shows 
affinity with a small group of little-known Aus- 
tralasian genera, including Arnomus Sharp, Ate- 
nesus Weise, Leasia Jacoby, and Semelvillea 
Reid (Reid, 1991). 

Platycolaspis is similar to Semelvillea, with 

which it shares the following features: sutural 
locking mechanism evanescent before apex; male 
sternites V and VI connate; sides of sternite III 
partially ridged. It differs by: canthus absent; 
mid-antennal segments not obviously longer or 
wider than apical segments; front edge of prono- 
tum not ridged; R-cell of wing open; third pro- 
tarsal segment transverse and tarsi generally 
shorter and more convex; ejaculatory guide 
reduced to a simple conical structure; ventral rec- 
tal sclerite laterally expanded. 

о 

5 

Key to species of Platycolaspis 

Lateral margin of pronotum sharply angulate in middle and broadly 

explanate (Fig. 1); dorsum glabrous .................. een 2 

Lateral margin of pronotum weakly angulate or rounded, and narrowly 

margined (Figs 2-3); dorsum glabrous or риБе$сеп\................................ 3 

Size, û 1.4-1.5mm, 9 1.6-1.7 mm; elytra, с. 2.5 times length of prono- 

tum (Fig. 10); front angles of pronotum anteriorly produced; procoxal cav- 

ities closed, by overlap of prosternal process on hypomeron 

LS LOG ха BEE OW оа Рама P. lamingtonensis 

Size, d 1.7-2.3 mm, $ 2.3-2.7 mm; elytra, c. 3 times length of pronotum 

(Fig. 9); front angles of pronotum not anteriorly produced; procoxal cavi- 

ties Open ORO P. australis 

Dorsum apparently glabrous (minute setae present) (Fig. 2) .................... 

de JAR ORA LECA erste OE ore UR А ДЕЕ P. mcquillani 

At least pronotum conspicuously pubescent (Fig. 3) ................ б4О ы. 4 

Pronotum with continuous transverse impression just posterior to middle 

and elytral apex abruptly angled in profile (Figs 3, 15); head and prono- 

tum rugosely punctured, with ridged interspaces; elytral setae long, erect 

or recurved; frontoclypeus dull, microreticulate ...................... P. pubescens 

Pronotum slightly depressed either side of middle and elytral apex more 

evenly curved (Fig. 14); punctures of head and pronotum distinct, inter- 

spaces flat; elytral setae short, recurved; frontoclypeus shining, not 

microreticulate .................. ere se ee RR EE ER AA EA nonne nennen P. alpina 
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Platycolaspis alpina sp. nov. 

Figures 14, 28, 33, 40 

Туре. Holotype 2: / Bogong Plains VIC 5000-6000 ft Jan- 
uary 1928 F, E. Wilson / Id. by A. M. Lea Cryptocephalus 
rufescens Boh (pauperculus Germ.) d is black / F. E. Wil- 

son Collection / [NMV T-12501 ]. 

Diagnosis. Head and pronotum with small but 
conspicuous punctures, interspaces flat; pubes- 
cence on head and pronotum dense and conspic- 
uous, on elytra short, recurved and much less 
conspicuous; pronotum convex, with shallow lat- 
eral median depressions; pronotum and apex of 
elytra evenly curved in profile. 

Description (female only). Colour: yellowish- 
brown, with head and tarsi slightly darker and 
antennomeres 6-11 dark brown. Pubescence: 
head with short inconspicuous setae on disc, 
pronotum with conspicuous but adpressed curved 
setae arising from punctures; elytra with setae 
similar to pronotum but punctures much larger 
and sparser, therefore setae less visible; venter 
clearly pubescent. Size: 2.1 mm. 

Head and pronotum relatively finely punc- 
tured, punctures close but separated by flat inter- 
spaces which are strongly microreticulate; eyes 
small but convex, interocular space about 3 times 
eye length; frontoclypeus shining, not 
microsculptured; antenna half body length, seg- 
ments 7-11 slightly expanded towards apex; last 
segment of maxillary palp elongate—conical; 
explanate lateral margins of pronotum narrow, 
evenly rounded and tapering posteriorly; prono- 
tum with transverse median depression shallow 
and separated by convex pronotal disc (Fig. 14); 
fore coxal cavities narrowly open, gap much less 
than half length of hypomeral lobe; prosternal 
process almost quadrate, medial width almost 
equal to coxal cavity length; apex of process 
curved, 

Elytra: strongly and closely punctured, diam- 
eter of punctures more than twice pronotal punc- 
tures, confused, without longitudinal ridged inter- 
vals; epipleura at about 45° to vertical; apex of 
elytra evenly curved in profile (Fig. 14); scutel- 
lum equilatera|--triangular with rounded apex; 

Female: vaginal palp elongate—ovate (Fig. 28); 
spermatheca U-shaped (Fig. 33), with evenly 
rounded tip and relatively short straight collum; 
kotpresse (Fig. 40) with dorsal transverse scle- 
rites only weakly projecting, subtriangular, ven- 
tral transverse sclerite broad, parallel-sided and 
projecting, but not expanded or crenulate. 

Distribution and biology. Known only from the 

type locality in the Victorian Alps, where it was 
collected in January. 

Platycolaspis australis Jacoby 

Figures 1, 4-6,9, 11, 19-21, 29, 34, 41 

Platycolaspis australis Jacoby, 1908: 27. — Clavareau, 

1914: 177. — Lea, 1915: 102, 110. 

Types. Lectotype 9, here designated: /Type Н. T./ Hobart 
Tas: Lea/ Lea 10336/ Jacoby Coll. 1909-28а/ Platycolaspis 

australis Jac. type/ [BMNH]. 

Paralectotypes (3 specimens), here designated: 28 1? 
/Hobart, Tasmania/ Jacoby Coll. 1909-28a/ [BMNH]. 

Other material (70 specimens). Tasmania. Hobart (BMNH, 

SAM), Launceston (SAM), National Park (SAM). 

Victoria. Belgrave (NMV), Cheltenham (ММУ), 5km 5 

Colquhoun (ANIC), Emerald (SAM), Lakes Entrance 

(ANIC), Point Ricardo (ANIC), Sandringham (ANIC), 

Somerville (MVM), 3km S Weeragua (ANIC). 

New South Wales. 15km NE Batemans Bay (ANIC), Bun- 

danoon (ANIC), 11 km E Marulan (ANIC). 

Australian Capital Territory: Black Mountain (ANIC), 

Bulls Head (ANIC), 3km E Piccadilly Circus (ANIC), Tid- 

binbilla NR (ANIC). 

Diagnosis. Size, 2 1.7-2.3 тіп, 9 2.3-2.7 mm; 
upper surface glabrous; lateral margins of prono- 
tum strongly expanded and angulate; procoxal 
cavities open; length of elytra c. 3 times prono- 
tal length; humeral elytral keel present but not 
sharply carinate. 

Description. Colour: male with head, most of 
ventral surface, tarsi, femora and antennomeres 
6 or 7-11 brown, rest pale brownish-yellow; 
female usually entirely pale brownish-yellow 
with darker antennae, but may be slightly dark- 
er in same areas as male, although not as dark. 
Pubescence: dorsum glabrous, venter with only 
abdomen conspicuously pubescent. Size: male 
1.7-2.3 mm, female 2.3-2.7 mm. 
Head and pronotum densely punctured and 

microsculptured, punctures deep and separated 
by narrow ridges; eyes convex (Fig. 1), interoc- 
ular space about 2.2—2.5 times eye length; fron- 
toclypeus dull, strongly microsculptured; anten- 
na half body length, segments 7-11 expanded but 
parallel-sided towards apex and elongate; last 
segment of 6 maxillary palp broadly expanded 
to apex, ? parallel-sided; explanate lateral mar- 
gins of pronotum (Figs 1, 9) broad and sharply 
angled in middle, front angles not anteriorly pro- 
duced; pronotum with continuous transverse 
median depression; fore coxal cavities (Fig. 5, 
11) clearly open, but gap less than half length of 
hypomeral lobe; prosternal process elongate and 
narrow, medial width much less than half coxal 
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cavity length; apex of process curved and slight- 
ly produced. 

Elytra (Figs 1, 9): elongate, length c. 3 times 
pronotum; strongly and closely punctured, dense- 
ly and finely around scutellum with interspaces 
only weakly convex, subseriate on disc; raised 
interstice from shoulder to apex prominent, but 
evenly convex, not sharply ridged; epipleura 
almost horizontal; apex of elytra abruptly sloped 
in profile; scutellum elongate, length > 1.3 times 
width. 

Male: median lobe (Fig. 20) narrow and ven- 
tral and dorsal surfaces evenly curved in profile; 
apex broadly but weakly mucronate, with four 
long dorsal setae, approximately 0.25 width of 
median lobe, and scattered shorter setae. 

Female: vaginal palp (Fig. 29) rhomboid with 
rather pointed tip; spermatheca (Fig. 34) U- 
shaped with a pointed tip and elongate collum; 
kotpresse (Fig. 41) with dorsal transverse scle- 
rites subtriangular but extended and crenulately 
expanded, laterally, ventral transverse sclerite 
lengthened medially and strongly extended and 
crenulately expanded, laterally. 

Distribution and biology. Platycolaspis australis 
is widespread from the tablelands and adjacent 
coast near Goulburn, to Melbourne and eastern 
Tasmania. Adults are present from August to 
October and feed on Acacia flowers. The fol- 
lowing hosts have been recorded: A. baileyana 
Muell., A. dealbata Link, A. longifolia (Andr.) 
Willd., A. mucronata Willd. ex Wendl., A. 
obtusata Sieb. ex DC., A. pycnantha Benth., A. 
terminalis (Salisb.) Macbr. This list includes bip- 
innate and phyllodinous species, and it seems 
likely that any Acacia flowering from August to 
October will be a suitable host. The adult bee- 
tles burrow into individual flower heads and their 
yellowish colouration appears to be suitably 
cryptic for this purpose. 

Remarks. Jacoby (1908) did not specify the num- 
ber of specimens he examined, but more than one 
specimen is indicated from the species descrip- 
tion. The male specimen from Hobart in BMNH 
with Jacoby’s ‘type’ label is hereby designated 
lectotype. The three remaining specimens from 

Hobart in Jacoby’s collection are designated 
paralectotypes. 

Platycolaspis lamingtonensis sp. nov. 

Figures 10, 24, 30, 35, 42 

Types. Holotype: d / Lamington NP QLD, O'Reilly's, 

28°.14'S 153°.00'Е, pyrethrum fogging rainforest, Dec 1991, 

DR [Dysoxylum rufum] 55, R. L. Kitching/ (ANIC), 

Paratypes (7 specimens): 34, 3%, same data as holotype 

except code nos DR51, DR3.6, SG [Synoum glandulosum] 3, 

SG6 (ANIC, GUIC); 14, as above except 4.Dec. 1991, DR4 

(АМІС). 

Diagnosis. Size, д 1.4—1.5mm, 9 1.6-1.7mm; 
upper surface glabrous; lateral margins of prono- 
tum strongly expanded and angulate; procoxal 
cavities closed; length of elytra c. 2.5 times 
pronotal length; humeral elytral keel sharply car- 
inate. 

Description. Colour: male with abdomen, tibiae, 
tarsi, and antennomeres 7-11 dark brown to 
black, rest yellowish- or reddish-brown, head 
generally somewhat darker; female entirely yel- 
lowish-brown, head may be slightly darker. 
Pubescence: dorsum glabrous, venter with only 
abdomen conspicuously pubescent. Size: male 
1.4—1.5mm, female 1.6-1.7 mm. 
Head and pronotum densely punctured and 

microsculptured, punctures deep and separated 
by narrow ridges; eyes convex, interocular space 
about 2.3-2.5 times eye length; frontoclypeus 
weakly shining but microsculptured; antenna 
about 0.4 body length, segments 7-11 expanded 
towards apex and slightly elongate; last segment 
of maxillary palp broadly expanded to apex in 
$, parallel-sided in 9 ; explanate lateral margins 
of pronotum (Fig. 10) broad and sharply angled 
in middle, very narrow behind this, front angles 
strongly anteriorly produced; pronotum more 
convex than in P. australis, with continuous 
transverse median depression; fore coxal cavi- 
ties closed; prosternal process elongate and nar- 
row, medial width less than half coxal cavity 
length; apex of process curved. 

Elytra (Fig. 10): short, length c. 2.5 times 
pronotum; strongly and closely punctured, dense- 
ly and finely around scutellum with interspaces 
strongly convex, subseriate on disc; raised inter- 
stice from shoulder to apex prominent and 
sharply ridged; epipleura almost horizontal; apex 
of elytra abruptly sloped in profile; scutellum 
slightly elongate to quadrate, length < 1.3 times 
width. 

Male: median lobe (Fig. 24) narrow and ven- 
tral and dorsal surfaces almost evenly curved in 
profile; apex right-angled with blunt tip, with 
four long dorsal setae, approximately 0.25 width 
of median lobe, and scattered shorter setae. 

Female: vaginal palp (Fig. 30) ovate-rhomboid 
with rounded tip; spermatheca (Fig. 35) asym- 
metrically U-shaped with a pointed tip and elon- 
gate collum; kotpresse (Fig. 42) with dorsal trans- 
verse sclerites transverse, feebly extended and 
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not crenulately expanded, ventral transverse scle- 
rite parallel-sided, laterally extended but not 
crenulately expanded. 

Distribution and biology. Platycolaspis laming- 
tonensis is confined to the type locality, Lam- 
ington National Park, 800km north of any other 
species of Platycolaspis. The collection site is 
subtropical rainforest at c. 950m altitude, and all 
available material was taken by fogging the rain- 
forest trees Dysoxylum rufum (Rich.) Benth. and 
Synoum glandulosum (Smith) Juss. (both Meli- 
acene). 

Platycolaspis mcquillani sp. nov. 

Figures 2, 7, 8, 12, 16-18, 25-27, 31, 36, 43 

Types. Holotype: 4 / 41°50'S 146°03'E Pelion Hut, 3km S 
Mt Oakleigh TAS, 860m 30.Nov.1990-8.Jan.1991 E. 
Nielsen, E. Edwards malaise no. 5, closed forest/ (ANIC). 

Paratypes (89 specimens, all Tasmania): 15, same data as 
holotype (ANIC); 21, same data as holotype, except 8.Jan-12 
Feb.1992, A. Calder and W. Dressler (ANIC, SAM); 1, as 

above except, FIT no 1 (ANIC); 1, as above except, malaise 

no 2 (ANIC); 4, as above except, 30.Nov.1990-8.Jan.1991, 

E. Nielsen and E. Edwards, malaise no 4; 2, as above except, 
malaise no 2; 1, as above except 28-30.Моу.1990, Т. Weir, 
beating Nothofagus (ANIC); 1, as above except, on grass and 

low vegetation (ANIC); 1, as above except, 12—15.Feb.1991, 

A. Calder and W. Dressler, sweeping grass tufts (ANIC); 4 / 

419528 146°03'E 2km NNE Mt Ossa, 1000m, 
30.Nov-8.Jan.1991, E. Nielsen and E. Edwards, FIT no 3/ 

(ANIC); 10, /41°51'S 146%03'E 4km S Mt Oakleigh, 880m, 
30,Nov—8.Jan.1991, E, Nielsen and E, Edwards, malaise по 
3/ (ANIC); 2, / Hartz Mtns NP 800m on Noth. cunninghamii 

7.Dec.1986 P. B. McQuillan / (ANIC); 24,6% 42*.39'S 
146°.34'Е 0.5km NW Lake Webster, Mt Field NP on Noth, 

cunninghamii 920 m 7,Feb. 1992 C, Reid/ (ANIC); 106,89 

/42°40'S 146°41'E 2.5km W National Park, Mt Field NP, on 
Noth. cunninghamii, rainf., 600m, 6.Feb.1992 C. Reid/ 

(ANIC). 

Other material examined. 46 , 59 /42°39'S 146°33'Е W side 

Walker Tarn, Mt Field NP TAS on Noth. gunni 1140m 
7.Feb.1992 С, Reid/ (ANIC). 

Diagnosis. Entire upper surface glabrous or 
minute setae visible at apex of elytra; sides of 
pronotum not angulate; procoxal cavities closed 
or apparently so; prosternal process broad, medi- 
al width at least half procoxal cavity length. 

Description. Colour: male entirely yellowish- to 
reddish-brown except abdomen, tarsi and palpi 
dark brown to black and antennal segments 6-11 
and apex of 5 black; venter of thorax, base of 
femora and sides of head may also be dark brown 
to black; female entirely yellowish- or reddish- 
brown, except palpi and antennae as male. The 

9 specimens from Walker Tarn are generally 
darker brown, and more extensively black ven- 
trally. Pubescence: dorsum glabrous, but with 
minute stubs of setae in punctures, venter with 
short but conspicuous pubescence. Size: male 
1.7-2.4mm, female 2.3-2.8mm. The Walker 
Tarn specimens are generally larger: male 
2.25-2.4mm, female 2.8—3.0mm. 
Head and pronotum densely punctured and 

microsculptured, punctures deep, with narrow 
convex interspaces; interocular space about 2—2.5 
times eye length; frontoclypeus shining but shal- 
lowly microsculptured; antenna (Fig. 7) slightly 
more than half body length, segments 6-11 
expanded towards apex, slightly more elongate in 
the Walker tarn specimens; last segment of max- 
illary palp slightly contracted to truncate apex; 
explanate lateral margins of pronotum (Fig. 2) 
distinct, evenly curved to broad front-angles; 
pronotum with transverse median depression 
continuous or rarely divided by narrow median 
convexity; fore coxal cavities (Fig. 12) closed by 
overlap or touching of prosternal process on 
hypomeral lobe; prosternal process slightly elon- 
gate, medial width 0,5—0.75 coxal cavity length; 
apex of process curved. 

Elytra (Fig. 2): strongly and closely punctured, 
subseriate, with about 5 irregular shallow longi- 
tudinal ridges, including raised, evenly convex, 
interstice from shoulder; epipleura at c. 45° to 
vertical; apex of elytra abruptly sloped in profile; 
scutellum eguilateral—triangular with rounded 
apex; 

Male: aedeagal median lobe (Figs 25—27) rel- 
atively thick with evenly curved dorsal surface 
and produced apex in profile; apex broadly but 
strongly mucronate, with about 15—20 scattered 
short dorsal setae, 0.2 or less width of median 
lobe (size and distribution of setae variable). 

Female: vaginal palp (Fig. 31) ovate with angu- 
lar basal margin and broadly rounded tip; sper- 
matheca (Fig. 36) broad U-shaped, with elongate, 
strongly reflexed collum; kotpresse (Fig. 43) 
elongate-triangular dorsal transverse sclerites 
narrowly laterally prominent, ventral sclerite 
slightly lengthened medially and expanded but 
only weakly prominent at sides. 

Distribution and biology. This species is only 
known from three areas in Tasmania where it 
feeds on new foliage of Nothofagus cunning- 
hamii. The Walker Tarn specimens were feed- 
ing on young foliage of N. gunni. All specimens 
were taken at moderate to high altitude 
(600-1140тп). 
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Remarks. The specimens from Walker Tarn dif- 
fer in size and, to a lesser extent, colour from all 
other material, as described above. These spec- 
imens were also taken on a different foodplant 
(N. gunni) and at a higher elevation (1140m; 
other specimens 600-920m). I have not been 
able to detect any obvious constant differences in 
external or genital morphology between the 
Walker Tarn specimens and the other material 
available, and therefore prefer to regard all this 
material as belonging to P. mcquillani, but 
exclude the Walker Tarn specimens from the type 
series. 

Platycolaspis pubescens sp. nov. 

Figures 3, 13, 15, 22, 23, 32, 37—39, 44, 45 

Types. Holotype d : /42°06'S 146°10'E Lake St. Clair 750m 
TAS 25-27 Jan 1980, Lawrence and Weir / Pyrethrum spray 

tree ferns / [ANIC]. 
Paratypes (54): Tasmania: 14 /42°10'S 146°07'E 4km 

SSE of Mt Rufus 800m, 26-28 Jan 1980, Lawrence and 

Weir/ by beating / [ANIC]; 19 /2.5km W National Park, 

Mt. Field, 4224078 146°41'E, Noth. cunninghamii, rainf. 

600 m 6.Feb.1992, C. Reid (ANIC); 1d / Hartz Mts NP Hartz 
Rd 740m 8-10 Feb. 1980 Euc. — Nothofagus A. Newton M. 
Thayer / pyrethrin fogging Nothofagus cunninghami bark / 

[ANIC]; 2/41750'8 146?03'E Pelion Hut, 3km S Mt Oak- 
leigh 860m 30.Nov.1990-8.Jan.1991 E. Nielsen, E. Edwards 
malaise no. 5, closed forest / (ANIC); I, as above except, 

8.Jan-12.Feb.1991, A. Calder and W. Dressler, malaise no 1 
(ANIC); 2, as above except, malaise no 5 (ANIC); 1 / 41*51'S 

146°03'E 4km S Mt Oakleigh, 880m, 30.Nov—8.Jan.1991, 
E. Nielsen and E. Edwards, malaise no 3, closed forest/ 
(ANIC); 2 /Hartz Mtns NP 800m on Noth. cunninghamii 

7.Dec.1986 P. B. McQuillan / (ANIC); 14 / 42°10'S 
146°08'E 9km WSW Derwent Bridge 21 Jan 1983 I, Nau- 

mann, J. Cardale / [ANIC]; 14 /Tasmania Simson/ [SAM]; 

6 / Tasmania Simson / 3802 / [SAM]; 2 / Tasmania Black- 

bum /3802/ [SAM]; 10 / Mt Wellington Tas: Lea/ [SAM]; 

2 (Mt Wellington Tas: Lea / moss / el. distinctly pubesc. dis- 
tings. from 10336/ [SAM]; 1 / Waratah Tas: Lea/ [SAM]; 

6/ King I. Tas: Lea/ 10941 / probably n. g. of eumolpids [t?] 

Jacoby / note abd. fovea of specimen in front of pin / [SAM]; 

2/ Launceston 3.Nov.94/ [SAM]; 2/ King I., ? partly abrad- 

ed 10941 / [SAM]; 3 / Launceston Tas: Lea/ (TAIC). 

Victoria: 14 / 3793415 145°53'E Cumberland Ck 13km 

ESE Marysville 18 Jan 1978 V. Lawrence and Weir / by beat- 

ing / [ANIC]; 14 19 / Barwon Heads 4.Nov.44 E. Smith / 

[NMV]; 2/ Nelson, V. Blackburn / [SAM]. 

South Australia: 1 / Mt Gambier S. Australia Lea / 

[SAM]; | / Mt Gambier S. Australia Lea / Platycolaspis aus- 

tralis Jac. / [SAM]. 

Diagnosis. Head and pronotum covered in close 

recumbent pubescence, erect or recurved and in 

rows on elytra; head and pronotum densely, 

rugosely punctured, interspaces ridged; prono- 

tum with single transverse depression across 

middle; explanate margins of pronotum narrow, 
slightly angled; procoxal cavities closed in ven- 
tral view; apex of elytra abruptly declined in side 
view. 

Description. Colour: ground colour yellowish- 
brown, most specimens with elytra vaguely dark- 
ened around scutellum and obliquely across 
apical half; palpi yellowish-brown to brown; 
male antennal segments 6-11, tarsi, middle of 
femora, abdomen and metathorax blackish- 
brown, head reddish-brown; female paler, with 
yellowish-brown tarsi, but may have blackish- 
brown metathorax. Pubescence: head and prono- 
tum densely pubescent with long recumbent 
setae, elytra with setae arranged in 5—6 rows on 
each elytron with scattered setae on intervals, ely- 
tral setae either erect or recumbent; venter pubes- 
cent. Size: male 1.6—2.0mm; female 2.0—2.5 mm. 
Head and pronotum (Fig. 3) densely but fine- 

ly punctured and strongly microsculptured, punc- 
tures separated by narrow ridges; eyes large and 
convex, interocular space about twice eye length; 
frontoclypeus dull, strongly microsculptured (1 
specimen from King Island with shining fronto- 
clypeus); antenna half body length, segments 
7-11 expanded towards apex; last segment of 
male maxillary palp broadly expanded to apex, in 
female parallel-sided with truncate apex; 
explanate lateral margins of pronotum distinct, 
evenly curved to slightly angulate at midpoint 
and broad at front angles; pronotum with contin- 
uous transverse median depression (Fig. 15); fore 
coxal cavities (Fig. 13) closed by overlap or 
touching of prosternal process on hypomeral 
lobe; prosternal process quadrate to slightly elon- 
gate, medial width almost coxal cavity length; 
process angulate to triangularly pointed at apex. 

Elytra (Figs 3, 15): strongly and closely punc- 
tured, subseriate, diameter of punctures more 
than twice pronotal punctures; with about 5 irreg- 
ular shallow longitudinal ridges, including raised 
interstice from shoulder, or these ridges absent; 
epipleura at 45? to vertical; apex of elytra abrupt- 
ly sloped in profile; scutellum equilateral-trian- 
gular, with rounded apex. 

Male: aedeagal median lobe (Figs 22-23) in 
profile with a prominent convexity on dorsal sur- 
face, a third from apex; ventral surface almost 
straight; apex almost right-angled with blunt tip, 
and with 10—12 scattered setae, 4 longer, c. 0.2 
width of median lobe. 

Female: vaginal palp (Fig. 32) ovate to elon- 
gate-ovate, with broadly rounded tip; spermath- 
eca (Figs 37-39) variable, but slightly V-shaped, 
usually with recurved tip and collum oblique 
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from base; kotpresse (Figs 44—45) dorsal trans- 
verse sclerites variably triangular, only slightly 
laterally prominent, ventral sclerite almost par- 
allel-sided, laterally prominences variably crenu- 
late. 

Distribution and biology. This species is record- 
ed in south-eastern Australia from Mount 
Gambier to Marysville, Tasmania (where it is 
predominantly western) and King I., and has been 
collected in November, January (most records) 
and February. 
No hosts are recorded. It may feed on Acacia 

flowers, like P. australis, but it is frequently col- 
lected in association with Nothofagus cunning- 
hamii and is a much duller brown species than P. 
australis. However the range of P. pubescens 
extends well beyond the range of N. cunning- 
hamii, which is absent from west Victoria. 

Remarks. This is variable and it has been diffi- 
cult to determine whether one or two species are 
represented in the material to hand. I have dis- 
sected specimens from Barwon Heads, Derwent 
Bridge, King I., Launceston, Mt Rufus and Mt 
Wellington. These specimens vary slightly in 
colour, elytral pubescence, shape of lateral 
pronotal margins, development of elytral ridges 
and shape of spermatheca. Males from all local- 
ities have the prominent swelling on the dorsal 
surface of the median lobe, which is considered 
to be diagnostic for the species. 
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Figures 1-6. Platycolaspis spp.male habitus of P. australis (1), Р. mcquillani (2) and Р. pubescens (3); Р. aus- 
tralis, male head (4), female venter of thorax (5), female apex of abdominal venter (6). 
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25 

Figures 20-27. Aedeagus of Platycolaspis spp. Median lobe, dorsal and lateral, or dorsal only, of P. australis 
(20), P. pubescens, Launceston (22), P. pubescens, Barwon Heads (23), P. lamingtonensis (24), P. mcquillani, 
Pelion Hut (25), P. mcquillani, Mount Field, Nothofagus cunninghamii (26), P. mcquillani, Nothofagus gunni 
(27); tegmen of Р. australis (21). Scale = 0.1 mm (dorsal view), 0.25 mm (lateral and tegmen). 

.- 

Figures 7-19. Platycolaspis spp. Antenna (7) and labrum, epipharynx left, dorsum right (8) of Р. mcquillani, 
Pelion Hut; male dorsum of P. australis (9) and P. lamingtonensis (10); posterior view of prothoracic venter of 
P. australis (11), P. mcquillani (12) and P. pubescens (13); dorsal profile of P. alpina (14) and P. pubescens 

(15); basal half of wing of Р. mcquillani (16); metendosternite of Р. mcquillani (17); male fore (top) and hind 
tarsus of P. mcquillani (18); claw of P. australis (19). Scale = 1.0mm (9, 10, 14, 15), 0.8mm (16), 0.4mm (7, 
11-13, 17, 18), 0.125mm (8), or 0.1 mm (19). 
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35 38 

Figures 28-39. Platycolaspis spp. Left vaginal palp of P. alpina (28), P. australis (29), P. lamingtonensis (30), 
P. mcquillani (31) and P. pubescens (32); spermatheca of P. alpina (33), P. australis (34), P. lamingtonensis 
(35), P. mcquillani (36), P. pubescens, Barwon Heads (37), P. pubescens, King 1. (38), and P. pubescens, Mt 
Wellington (39). Scale = 0.1 mm. 
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Figures 40—45. Platycolaspis spp. Dorsal (left) and ventral of 9 rectum of P. alpina (40), Р. australis (41), Р. 

lamingtonensis (42), P. mcquillani (43), P. pubescens, Barwon Heads (44), and P. pubescens, Mt Wellington 

(45). Scale = 0.2mm. 
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Figure 46. South-eastern Australia, showing distribution of Platycolaspis spp. (except P. lamingtonensis) 
w= P. alpina; о= P. australis, ©= P. australis and P. pubescens, X= Р. mcquillani and P. pubescens, 
ө- Р. pubescens. Fine line = 500m contour. 
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Abstract 

Lu, C.C. and Stranks, T.N., 1994. Synopsis of Pareledone and Megaleledone species, 
with description of two new species from East Antarctica (Cephalopoda: Octopodidae). 
Memoirs of the Museum of Victoria 54: 221—242. 

A synopsis is given for species of the genus Pareledone from Prydz Bay, Antarctica: P. 
adelieana (Berry, 1917), P. charcoti (Joubin, 1905), and P. harrissoni (Berry, 1917). Two 
new species of Pareledone are described and illustrated: P. framensis from Fram Bank, off 
MacRobertson Land, and P. prydzensis from Prydz Bay, off the Amery Ice Shelf, Antarcti- 
ca. A comparative description of Megaleledone senoi Taki, 1961, from Antarctica is also 
provided. 

Introduction 

The taxonomy of Antarctic eledonine octo- 
puses is poorly known. A literature review 
revealed that eight nominal species of Parele- 
done have been previously described from 
Antarctic waters (latitudes greater than 6095). 
Several of the species (e.g., Pareledone antarc- 
tica (Thiele, 1920), P. aurorae (Berry, 1917), and 
P. umitakae Taki, 1961) were known only from 
type material, and most other species have not 
been reviewed in detail since Robson’s (1932) 
monograph. Much of the past work on Antarctic 
octopods has concentrated on material from the 
Antarctic Peninsula vicinity, and little informa- 
tion has been published on the fauna of East 
Antarctica. 
A study is now being undertaken to provide 

systematic information on octopods of the Prydz 

Bay region (around 68%, 75°E). While attempt- 
ing to identify the Pareledone specimens, it 

became clear that two previously undescribed 

species existed among the specimens collected. 

This paper describes the new species and pro- 

vides a comparison with existing valid species 
of Pareledone from the region. 

Voss (in Palacio, 1978) considered that Mega- 

leledone (a monotypic genus) was a synonym of 

Pareledone, so the new species here diagnosed 

are also contrasted with Megaleledone senoi 

Taki, 1961. Further systematic information on 

the Pareledone and Megaleledone species will 

be provided with the future publication of a larg- 

er revision of the Octopodidae of the Prydz Bay 

region. 

Material and methods 

A collection of 125 eledonine octopuses from 
41 stations on the continental shelf (water depths 
less than 1000m) has been accumulated during 
benthic surveys conducted by the Australian 
National Antarctic Research Expeditions 
(ANARE). Fauna has been sampled by beam or 
otter trawls and epibenthic sleds, during cruises 
of the MS Nella Dan (1985-1987) and RSV 
Aurora Australis (1990 onwards). Live octopus- 
es were observed during the 1991 cruise of RSV 
Aurora Australis to Prydz Bay; these animals 
were then sacrificed using fresh water, fixed in 
formalin, and preserved in ethanol. A number of 
animals were autopsied for parasites and the 
material has been forwarded to appropriate 
researchers for identification and description. 
Holotypes and most paratypes have been 

deposited at the Museum of Victoria; paratypes 
and other voucher specimens were deposited at 
the Australian Museum, and the National Muse- 
um of Natural History, Smithsonian Institution. 

Efforts were made to verify most of the previ- 
ous type and nontype records. Where specimens 
have not yet been available for study, or descrip- 
tions are not clear, the relevant entry in the syn- 
onymy has been denoted with a question mark 

(7). 
Where there is sufficient material, counts and 

measurements are included for a representative 
10 females and 10 males. Counts, measurements 
and indices were defined by Roper and Voss 
(1983) and Toll (1988) with the following excep- 
tion: OASC — opposite arm sucker count in 
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males, or sucker count on either arm L3 or R3 in 
females. Materials studied, including type spec- 
imens, are from: The Australian Museum, Syd- 
ney (AM); Muséum National d’Histoire 
Naturelle, Paris (MNHN); Museum of Victoria, 
Melbourne (ММУ); National Museum of Natur- 
al History, Smithsonian Institution, Washington, 

D.C. (USNM). 

Octopodidae 

Pareledone Robson, 1932 

Type species. Eledone charcoti Joubin, 1905. 

Diagnosis. Benthic octopodids. Mantle saccu- 
lar, without fins. Eight arms lacking cirri, arms 
with small uniserial suckers, third right arm of 
males hectocotylised with end of arm clearly dif- 
ferentiated into ligula and calamus, arms tips not 
otherwise modified. Web well developed. Funnel 
organ VV- or W-shaped. Gills well developed, 
with 6-9 lamellae. Ink sac present. Crop well 
developed. Radula normal, with multicuspid 
rhachidian, lateral teeth and marginal plates well 
defined. Cartilaginous stylets absent. 

Pareledone adelieana (Berry) 

Figures 1, 9a-d 

Moschites adelieana Berry, 1917: 17, text figs 10-13, pl. 
11 fig. 5, pl. 12 figs 6-8. 

Pareledone adelieana. — Robson, 1932: 278. 
Pareledone adeliana [sic]. — ?Dell, 1959: 92, text fig. 7. 

— Voss, 1988: 300 [designation of nomen dubium]. 
Pareledone umitakae Taki, 1961: 308, text figs 9-16, pl. 3. 

Material examined, Holotype: Antarctica, off Mertz Glaci- 

er (66°55'S, 145°21'E), 288-300 fm [527-549 m], SY Auro- 

ra, Stn 2, Australasian Antarctic Expedition, 28 Dec 1913, 

AM С40889 (submature $, 29.5mm ML). 

Other material examined: Antarctica, off Enderby Land: 

65°50'S, 50°34'E, 540m, MS Nella Dan, Stn HRD-01 1, 

ANARE, M. D. Norman, 20 Nov 1985, ММУ F65629 (sub- 

mature Y, 17,7mm ML); 65°56'S, 50%52'E, 386-400m, MS 

Nella Dan, Stn HRD-010, ANARE, M. D. Norman, 15 Nov 

1985, ММУ F65628 (mature 9, 54.5mm ML). 
Off MacRobertson Coast: 67°15'S, 68°56'E, 139m, RSV 

Aurora Australis, Stn AA91-99, ANARE, C. C. Lu and T. N. 

Stranks, 28 Feb 1991, ММУ F65611 (immature 4, 36.0 mm 

ML); 672155, 70°07'Е, 172-182 m, RSV Aurora Australis, 

Stn АА91-95, ANARE, C. C, Lu and Т, М. Stranks, 26 Feb 

1991, ММУ F65670 (immature 2, 24.8 mm ML); 67°07'S, 

70°17'E, 256m, ANARE, 2 Feb 1986, ММУ F65627 (mature 

3, 59.0mm ML); 67°03'S, 70°24'E, 242-244 m, RSV Auro- 

ra Australis, Stn AA91-96, ANARE, C. C, Lu and T. N. 

Stranks, 26 Feb 1991, ММУ F65669 (immature 4, 28.4mm 

ML); 66°53'S, 70°44'E, 444—453 m, RSV Aurora Australis, 

Stn АА91-97, ANARE, С, C. Lu and Т. М. Stranks, 26 Feb 

1991, ММУ F65668 (submature ?, 26.7 mm ML). 

Off Amery Ice Shelf, Prydz Bay: 67°42'S, 71°56'E, 

667-676m, RSV Aurora Australis, Stn AA91-92, ANARE, 

C. C. Lu and. T. N. Stranks, 25 Feb 1991, NMV F65613 

(immature d', 29.0 and 31.4mm ML); 66°48'S, 72233'E, 

526-532m, RSV Aurora Australis, Stn AA91-89(2), 

ANARE, C. C. Lu and T. N. Stranks, 24 Feb 1991, NMV 

F65630 (submature $, 21,7, 23.5, 27.1, 30.5, 35.1, 35.7, 

39.6mm ML; mature $, 46.8 mm ML; spent $, 43.1 mm ML; 

immature d , 25.4, 27.6, 29.7, 47.4mm ML; mature d , 38.3, 
40.8mm ML), USNM 884248 (mature 4, 44.8mm ML); 

669595, 72°37'Е, 532-536 т, RSV Aurora Australis, Stn 

AA91-90, ANARE, C. C. Lu and T. N. Stranks, 24 Feb 1991, 

ММУ F65671 (submature 9, 23.3mm ML); 6725685, 

76*24'E, 436-441 m, RSV Aurora Australis, Stn АА91-77, 

ANARE, C. C. Lu and T. N. Stranks, 18 Feb 1991, NMV 

F65612 (immature б, 40.5 mm ML). 

Diagnosis. Medium sized animals (ML to 
55mm; TL to 160mm) (fig. 1); mantle elongate 
ovoid (MWI 62.7—76. 1—91.1); head wide, usual- 
ly slightly wider than mantle (HWI 
67.8-77.3-91.6), demarked from mantle by mod- 
erate constriction; eyes very large, project above 
surface of head. Funnel large, stout, bluntly 
tapered (FuLI 29.1—34.4—4 1.3); funnel organ W- 
shaped, limbs thick, outer limbs as long as medi- 
an limbs (fig. 9c). Mantle aperture very wide 
(РАІ 93.6-104.3-128.2). Arms short (MAI 
45.3—58.4—81.5) (1.9-2.2 times ML in mature 
animals), stout, tapering to narrow tips. Arm 
lengths subequal, arm order usually 4.3.2.1 
(ALI, arm 1: 112.9-154.6-205.2; arm 2: 
115.0-/61.8-216.5; arm 3: 117.6-165.0-214.2; 
arm 4: 112.4—/68. 1—221.0). Arm suckers unise- 
rial, raised from arm surface, small (ASI 
4.3-6.8—10.1), without sucker enlargement. 
Third right arm of males hectocotylised, shorter 
than its opposite number (OAI 81.2-9/.5-98.0; 
HcAI 131.0-156.1-171.0); ligula medium size, 
9—15% of third right arm length in mature ani- 
mals (LLI 9.7—/2.8—15.0); ligula groove long, 
well marked and deep, with approximately 8 
transverse ridges; calamus long, pointed (CaLI 
45.1—45.4—46.6) (figs 9a, b); hectocotylised 
arm with 22-28 suckers; opposite arm with 
26-46 suckers. Web moderately deep 
(WDI 21.2—27.1—32.5), web formula usually 
B=C=DAE. Ink sac present. Gill lamellae 6—7. 
Mature ovarian eggs, from female with enlarged 
ovary, large (8-9 mm long, 3-4 mm wide) (EgLI 
17.3-17.9-18.4; EgWI 7.1-7.3-7.5). Male with 
long penis (PLI 25.7-29.9—39.5), with single 
coiled diverticulum (fig. 9d); spermatophores 
moderately long (SpLI 58.7-06.9-78.7), slender 
(SpWI 4.9—5.5—6.2), with large, coiled sperm 
reservoir (SpRI 33.3—40.0—45.0). 

Integumental sculpture consists of pattern of 
fine, rounded and widely scattered papillae on 
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a b 

Figure 1. Pareledone adelieana (Berry): a, dorsal, and b, lateral, view of USNM 884248, €, 44.8 mm ML. 
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dorsal surface; papillae absent from ventral sur- 
face. Large unbranched primary papillae present 
in ocular region, with one large supraocular 
papilla. Two short, longitudinal integumentary 
ridges present on mid-dorsal posterior mantle. 
Ventrolateral integumentary ridge around man- 
tle circumference present. In life, colour of rest- 
ing animals uniformly purple-pink to 
purple-grey dorsally, white to cream-white ven- 
trally. When stimulated, animals become darker 
in colour, uniformly purple-red to purple-brown 
dorsally, cream—white ventrally. White spots 
consist of one spot on mid-dorsal brachial crown, 
and one broad spot on mid-dorsal mantle. White 
transverse bar present between eyes. Ocelli 
absent, 

Males mature at approximately 40mm ML. 
Females attain ovarian maturity at about 45mm 
ML. 

Distribution. East Antarctica, from off Dronning 
Maud Land (67°52'S, 33°14'E) (Taki, 1961); 
from off Enderby Land (65°50'S to 65°56'S, 
50?34'E to 50%52'E), off MacRobertson Land 
(66°53'S to 67° 15'S, 68°56'E to 70°44'B), off the 
Amery Ice Shelf, Prydz Bay (66°48'S to 67°56'S, 
71°S6'E to 76°24'E) (this study); and from off 
the Mertz Glacier (66°55'S, 145°21'E) (Berry, 
1917). Other published records need to be veri- 
fied, but the species is probably restricted in dis- 
tribution to East Antarctic waters. The species 
has been collected from the Antarctic continen- 
tal shelf at depths ranging from 139-680m, with 
temperatures from -2.2 to -1.7°C, on mud and 
sand bottoms with pebbles and rocks, and among 
sponges, bryozoans and gorgonaceans, 

Remarks. Voss’ (1988) designation of Parele- 
done adelieana as a nomen dubium appeared 
without justification for the decision, and it is 
unclear whether he studied material first-hand. 
The holotype of P. adelieana (Berry) was exam- 
ined for the present study, The mantle was found 
to be distorted through preservation and con- 
tracted longitudinally, resulting in the mantle 
length being much shorter (and the mantle width 
much wider) than would have existed in the live 
animal. The typical morphology, with the very 
large eyes, wide head and narrow elongate man- 
tle, is shown in Fig. 1, Additional morphological 
measurements and counts of the type have per- 
mitted the species to be clearly characterised. The 
two syntypes of P. umitakae Taki have not been 
available for study. The material may still be 
extant in the Taki family collection at Kyoto, 
Japan (T. Kubodera, National Science Museum, 

Tokyo, pers. comm.). However, Taki's (1961) 
detailed description leaves us in no doubt that P. 
umitakae is a junior synonym of P. adelieana. 

P. adelieana does not appear to be closely 
related to the other species of Pareledone 
described here. The elongate mantle, wide head, 
very large eyes, W-shaped funnel organ, short 
and stout arms, and ribbed ligula groove of P. 
adelieana are at the extremes of the morpholog- 
ical ranges of Pareledone species in general. In 
the future, removal of this species from the Par- 
eledone genus may be justified. 

Pareledone charcoti (Joubin) 

Figures 2, 9e-h 

Eledone charcoti Joubin, 1905: 22, pl. 3 figs 1, 2. — Joubin, 
1906: 2, pl. I figs 1,2. — ?Joubin, 1914: 35, text figs 1, 2. — 
?Odhner, 1923: б, 

[?]Moschites charcoti. — Hoyle, 1912: 97, text figs 6, 7. 
— Massy, 1916: 151, text figs 12-21. 

Moschites aurorae Berry, 1917: 20, text figs 14—20, pl. 12 
fig. 9, pl. 13 figs 10—12 [also refer to postscript, 1918]. 

[?]Graneledone charcoti. — Robson, 1930: 388. 
[?]Pareledone charcoti. — Robson, 1932: 270. — Dell, 

1959: 93, text figs 4-6. — Roper et al., 1985: 200. — Oku- 
tani, 1986; 279, pl. 3 figs 25, 26. — Dong, 1991: 183, text 
fip, |. 

Materiał examined. Lectotype (designated by Robson, 1932): 
Antarctica, off Graham Land, Booth Island [65?05'S, 
63°55'W] [as ‘Ile Wandel, Antarctique" |, on the beach among 
algae and pebbles, 'Frangais, Expedition Antarctique 
Frangaise, 3 Sep 1904, MNHN 5-7-1095 (submature 9, 
318mm ML), 

Other material examined: Antarctica, off Queen Mary 
Land (66°08'S, 94° 17'E), 120fm, [220 m], SY Aurora, Stn 8, 
Australasian Antarctic Expedition, 27 Jan 1914, AM C40891 
(immature d , 27.7 mm ML) (holotype of Moschites aurorae 
Berry, 1917). 

Off Enderby Land: 652565, 50°52'E, 386-400 m, MS 
Nella Dan, Stn HRD-10, ANARE, M. D. Norman, 15 Nov 
1985, NMV F65688 (submature 9, 16.4 and 31.3mm ML; 
immature 3, 16.7 and 18.4 mm ML). 

Off MacRobertson Land: 669595, 62°49'Е, | 17m, 
ANARE, 6 Feb 1986, ММУ F65689 (submature 9 , 38.7 and 
39.6mm ML; immature d', 30.6mm ML; mature 4, 46.8 and 
65.1 mm ML); Horseshoe Harbour, Mawson Station [67?40'S, 
63*00'E], ANARE, J. S. Bunt, 16 Jan 1957, ММУ F23493 
(d, 40.2 mm ML); Horseshoe Harbour, Mawson Station 
1679405, 63*00'E], ANARE, 10 Mar 1960, ММУ Е22851 
(mature 9, 52.8 mm ML); 679185, 65934, 1 10m, ANARE, 
3 Dec 1982, NMV F65690 (submature ©, 26.5 mm ML); 
67°07'S, 70°17'E, 256m, ANARE, 2 Feb 1986, ММУ F65691 
(mature $, 47,7 mm ML). 

Off Amery lce Shelf, Prydz Bay: 67°19'$, 71°25'Е, 
562-567 m, MS Nella Dan, Stn Prydz-87-27, ANARE, T.G, 
Cochran, 22 Feb 1987, NMV F65693 (submature 9. 36.0mm 
ML); 66°48'S, 72°33'Е, 526-532 m, RSV Aurora Australis, 
Stn AA91-89(2), ANARE, C. C. Lu and T. N. Stranks, 24 Feb 
1991, ММУ F67885 (immature d, 29.2 and 34.6mm ML); 
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68°03'S, 73°13'Е, 680-683 т, RSV Aurora Australis, Stn 

AA91-84, ANARE, C. C. Lu and Т. М. Stranks, 21 Feb 1991, 
ММУ F65698 (mature $, 64.5mm ML); 682265, 75?24'E, 
616—622 m, RSV Aurora Australis, Stn AA91-78, ANARE, 

C. C. Lu and T. N. Stranks, 19 Feb 1991, NMV F65695 
(mature $, 52.7 mm ML); 672565, 76?24'E, 436-441 m, 
RSV Aurora Australis, Stn AA91-77, ANARE, C. C. Lu and 

T. М. Stranks, 18 Feb 1991, ММУ F65697 (mature 4, 
35.5mm ML); 67°21'S, 77°19'E, 333-341 m, RSV Aurora 
Australis, Stn AA91-75, ANARE, C. C. Lu and T. N. Stranks, 

17 Feb 1991, ММУ F65696 (submature $, 18,7 mm ML; 
immature d, 23.1 mm ML); 67°21'S, 77°20'E, 337-343m, 
MS Nella Dan, Stn Prydz-87-40, ANARE, T. G. Cochran, 27 

Feb 1987, NMV F65694 (mature ?, 53.3 mm ML), USNM 
884247 (mature d, 45.7mm ML); 672335, 77?30'E, 
298—301 m, RSV Aurora Australis, Stn AA91-76, ANARE, 

C. C. Lu and T. N. Stranks, 18 Feb 1991, NMV F67888 (sub- 
mature $, 24.7 mm ML; immature d, 18.3 mm ML); 67°02'$, 

78°15'E, 251-266 m, RSV Aurora Australis, Stn AA91-74, 
ANARE, C. С, Lu and T. М. Stranks, 17 Feb 1991, NMV 

F67887 (mature с, 34.6mm ML). 

Diagnosis. Medium sized animals (ML to 
65mm; TL to 210mm) (fig. 2); mantle spherical 
(MWI 83.3-92.7-101.2); head moderately wide, 
narrower than mantle (HWI 55.5-69.8-82.6), 
demarked from mantle by moderate constric- 
tion; eyes large, project above surface of head. 
Funnel large, stout, bluntly tapered (FuLI 
35.6—40.9—47.6); funnel organ V V-shaped, limbs 
thick, outer limbs as long as median limbs (fig. 
9g). Mantle aperture very wide (PAI 
80.9-100.6-122.2). Arms short (MAI 48.1- 
57.3—14.2) (1,5-2.3 times ML in mature ani- 
mals), stout, tapering to fine tips. Arm lengths 
subequal, arm order usually 4.3.2.1 (ALI, arm 1: 
118.8—/59.3—187.3; arm 2: 119.6—/66.0—200.0; 
arm 3: 129.8-169.9-204.2; arm 4: 128.0 
—173.5—207.8). Arm suckers uniserial, raised 
from arm surface, small (ASI 4.9—6.6—10.9), 
without sucker enlargement. Third right arm of 
males hectocotylised, shorter than its opposite 
number (ОА!  87.6-90.3-92,4; HAI 
124.7-158.3-177,5); ligula medium size, 5-9% 
of third right arm length in mature animals (LLI 
5.0-6.6-8.1); ligula groove long, well marked 
and shallow, without transverse ridges; calamus 
long, pointed (CaLI 34.8—47.5—66.7) (figs Ye, f); 
hectocotylised arm with 31—38 suckers; opposite 
arm with 37—54 suckers. Web moderately deep 
(WDI 23.0—30.6—44.8), web formula usually 
B=C=DAE. Ink sac present. Gill lamellae 7-8. 
Mature ovarian eggs, from females with enlarged 
ovaries, large (11—14mm long, 5—7mm wide) 
(EgLI 18.1-21.1-23.8; EgWI 7.9-9.9-11.4). 
Male with long penis (PLI 21.7—37.4—46.5), with 
single coiled diverticulum (fig. 9h); sper- 
matophores long (SpLI 55.5-139.7-164.5), 

slender (SpWI 4.0—4.5—5.0), with large, coiled 
sperm reservoir (SpRI 26.4-30.3-32.8). 
Integumental sculpture consists of pattern of 

fine, rounded and closely set papillae on dorsal 
surface; papillae absent from ventral surface. 
Large unbranched primary papillae present in 
ocular region, with one supraocular papilla. Ven- 
trolateral integumentary ridge present. In life, 
colour of resting animals uniformly pink-brown 
to purple-brown dorsally, cream-white ventral- 
ly. When stimulated, animals become darker in 
colour, dark purple-brown dorsally, cream-white 
ventrally. Papillae on dorsum usually slightly 
darker than background, giving spotted appear- 
ance. White spots consist of one spot on mid-dor- 
sal brachial crown, and one broad spot on mid- 
dorsal posterior mantle. White transverse bar 
present between eyes. Ocelli absent. 
Males mature at approximately 35mm ML. 

Females attain ovarian maturity at about 55mm 

Distribution. East Antarctica, from off Enderby 
Land (65°56'S, 50°52'E), off MacRobertson 
Land (66°59'S to 672405, 62?49'E to 65?34'B), 
off the Amery Ice Shelf, Prydz Bay (66?48'S to 
68°26'S, 71?25'E to 78? 15'E) (this study); and off 
Queen Mary Land (662085, 94°17'E) (Berry, 
1917). West Antarctica, from off Graham Land 
(652055, 63°55'W) (Joubin, 1905). Other distri- 
butional records remain to be verified, but the 
species probably has a circumpolar distribution. 
The species has been collected on the Antarctic 
continental shelf at depths ranging from 110—683 
m, with temperatures from -2.1 to -1.6°C, on mud 
and sand bottoms with pebbles and rocks, and 
among sponges, gorgonaceans and bryozoans. 

Remarks. P. charcoti, along with P. harrissoni 
(Berry), are probably the most commonly-occur- 
ring eledonines in East Antarctic waters. The pre- 
sent material provides a comprehensive series of 
life history stages, including mature males and 
females. 
Examination of the type specimen of P. auro- 

rae (Berry) allowed us to check Berry's (1918 
postscript) suspicion that the species was con- 
specific with P. charcoti. The holotype of P. 
aurorae is an immature male, not a mature ani- 
mal as Berry (1917) stated. Through dehydration 
of the type specimen over time, some shrivelling 
of the arm tips including the hectocotylised arm 
tip has occurred. Our present study has shown 
that the morphological counts and measurements 
for P. aurorae fall within the ranges of variation 
known for P. charcoti, and we therefore confirm 
that the two species are synonymous. 
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Figure 2. Pareledone charcoti (Joubin): a, dorsal, and b, lateral, view of NMV F65695, 8, 52.7 mm ML. 
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Pareledone framensis sp. nov. 

Figures 3, 4, 9i-1 

Material examined. Holotype: Antarctica, off Mac- 

Robertson Land, Fram Bank (67°29'S, 68°50'E), 145-150 m, 
RSV Aurora Australis, Stn AA91-100, ANARE, C. C. Lu 

and Т. М. Stranks, 28 Feb 1991, ММУ F65665 (mature 2, 

58.9mm ML) (preserved in ethyl alcohol). 

Paratypes: locality as above, АМ C173818 (mature 2, 
67.6mm ML), NMV F65667 (mature d, 62.9mm ML), 

USNM 884250 (mature d, 53.8 mm ML). 

Other material examined: Antarctica, off MacRobertson 
Land, Fram Bank: 67°29'S, 68*50'E, 145—150m, RSV Auro- 
ra Australis, Stn AA91-100, ANARE, C. C. Lu and Т. М. 

Stranks, 28 Feb 1991, ММУ F65618 (immature 2, 18.4mm 

ML); 67°11'S, 69°15'E, 307-319 m, MS Nella Dan, Stn 
Prydz-87-23, ANARE, T. G. Cochran, 21 Feb 1987, NMV 
F65619 (submature 9, 33.4mm ML; mature 4, 61.0mm 
ML); 67°15'S, 70°06'Е, 172-182 m, RSV Aurora Australis, 
Stn AA91-95, ANARE, C. C. Lu and T. N. Stranks, 26 Feb 
1991, ММУ F65621 (submature $, 17.7 mm ML); 679255, 

70°20'E, 161—165 m, RSV Aurora Australis, Stn AA91-94, 

ANARE, C. C. Lu and T. N. Stranks, 26 Feb 1991, NMV 

F65620 (immature d , 25.2mm ML). 

Diagnosis. Medium sized animals (ML to 
70mm; TL to 280mm) (figs 3, 4a); mantle spher- 
ical (MWI 80.7—9/.2—99.6); head moderately 
wide, | narrower than mantle (HWI 
52.7—63.4—75.0), demarked from mantle by mod- 
erate constriction; eyes large, project above sur- 
face of head. Funnel large, stout, bluntly tapered 
(FuLI 35.2—39. 5—43.5); funnel organ V V-shaped, 
limbs thick, outer limbs three-quarters as long as 
median limbs (fig. 9k). Mantle aperture wide 
(PAI 76.2-90.0-106.3). Arms long (MAI 
29.0-34.2-38.3) (2.7-3.4 times ML in mature 
animals), stout, tapering to fine tips. Arm lengths 
subequal, arm order usually 4.3.2.1 (ALI, arm 1: 
195.9-261.3-312.9; arm 2: 218.0-265./- 
321.0; arm 3: 227.5-268.4-310.0; arm 4: 
258.9—285.4—345.1). Arm suckers uniserial, 
raised from arm surface, small (ASI 
4.7-6.5-9.9), without sucker enlargement. Third 
right arm of males hectocotylised, shorter than 
its opposite number (OAI 74.2-80.5-91.4; HcAI 
178.4-210.2-241.8) (fig. 4b); ligula medium 
size, 5-896 of third right arm length in mature 
animals (LLI 5.9—6.4—7.5); ligula groove long, 
well marked and shallow, without transverse 
ridges; calamus long, pointed (Са 
35.6—47.9—56.5) (figs 9i, j); hectocotylised arm 
with 44—51 suckers; opposite arm with 61—80 
suckers. Web shallow (WDI 12.2-17.4-22.6), 

web formula usually DCBAE. Radula with A4. 5 

seriation of the rhachidian (fig. 4f). Ink sac 

present. Gill lamellae 7-8. Size of mature 

eggs unknown. Male with long penis 

(PLI 38.9-40.9-43.1), with single coiled 
diverticulum (fig. 91); spermatophores long 
(SpLI 123.2-138.7-167.7), slender (SpWI 
3.8—4.5—5.5), with large, coiled sperm reservoir 
(SpRI 39.4-41.7-43.8). 
Integumental sculpture consists of pattern of 

coarse, rounded and closely set papillae evenly 
covering dorsum, ventrum, and oral surface of 
web and lateral surfaces of arms. Large 
unbranched primary papillae present in ocular 
region, with one very large supraocular papilla, 
and on dorsal mantle with four papillae in dia- 
mond pattern. Ventrolateral integumentary ridge 
absent. In life, colour of resting animals uni- 
formly yellow-brown to gold dorsally, white to 
cream-white ventrally. When stimulated, animals 
become darker in colour, uniformly golden- 
brown dorsally, and yellow-brown ventrally. 
White spots consist of one spot on lateral head, 
just ventral to each eye; and streak on the lateral 
mantle, posterior to each eye. White transverse 
bar present between eyes. Dorsal mantle and 
frontal white spots absent. Lateral head white 
spots and head bar conspicuous in live animals, 
often faded and inconspicuous in preserved ani- 
mals. Ocelli absent. 

Males mature at approximately 50-55 mm ML. 
No mature females were encountered. 

Distribution. Known only from Fram Bank, off 
MacRobertson Land, East Antarctica (67° 11'5 to 
672295, 6850'E to 70°20'E). An inshore species 
collected at depths ranging from 145—319 m, with 
temperatures from -2.2 to 
-2.19С, on mud bottom with pebbles and rocks, 
and among sponges and ascidians. 

Etymology. Named after the type locality, Fram 
Bank. 

Remarks. This new species can be distinguished 
from all other valid congeners of Pareledone 
(listed in Table 1) by, among other characters, 
coarse papillation over the entire surface, and the 
colour pattern of gold with white spots and 
streaks. Additionally, this species can be distin- 
guished from P. adelieana (Berry, 1917) by the 
narrower head width, the longer relative arm 
length, a higher sucker count on the hecto- 
cotylised arm (HASC) and opposite arm 

(OASC), the shorter ligula length index, the ligu- 
la groove without transverse ridges, and a VV- 
rather than W-shaped funnel organ. P. framensis 
also differs from P. charcoti (Joubin, 1905) by 
the longer relative arm length, a higher HASC 
and OASC, and the lack of a ventrolateral 
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a b ń 

Figure 3. Pareledone framensis sp. nov.: a, dorsal, and b, lateral, view of USNM 884250, paratype, d ,53.8mm 
ML. 
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20225 ye _ 
Figure 4. Pareledone framensis sp. nov.: a, dorsal view of holotype, NMV F65665, &, 58.9 mm ML (scale bar 

= 20 mm); b, hectocotylised arm of ММУ F65619, 61 .Omm ML (scale bar = 10mm); c, upper beak, d and e, 

lower beak (scale bar = 2mm), and f, radula (scale bar = 0.5 mm), of paratype, AM C173818, €, 67.6mm ML. 
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integumentary ridge. It also differs from Р. har- 
rissoni (Berry, 1917) by having a narrower head 
width (see fig. 9; Tables 2, 3). 

P. framensis can be distinguished easily from 
other eledonine species by a combined suite of 
characters including: a broadly ovoid mantle; 
skin with a characteristic pattern of coarse papil- 
lation on the dorsal, ventral and oral surfaces, but 
no ventrolateral ridge; large and prominent eyes; 
long, subequal arms (2.7—3.4 times ML in mature 
animals); small suckers; a shallow web (12-22% 
of arm length); a medium sized ligula (5-8% of 
third right arm length in mature animals), and 
7-8 gill lamellae. 

Pareledone harrissoni (Berry) 

Figures 5, 9m-p 

Moschites harrissoni Berry, 1917: 24, text figs 21—25, pl. 
13 fig. 13, pl. 14 figs 14-16. 

[7| Moschites antarcticus Thiele, 1920; 434, pl. 52 figs 1, 2. 
Pareledone harrissoni. — Robson, 1932: 277. — ?Dell, 

1959: 92, text figs 1—3, 

[?|Pareledone antarctica. == Robson, 1932: 279. 

Pareledone harrisoni [sic]. — Voss, 1988: 300 [designa- 
tion of nomen dubium]. 

Material examined. Holotype: Antarctica, off Shackleton Ice 
Shelf (65^06'S, 96° 13'E), 325 fm [595 m], SY Aurora, Stn 10, 

Australasian Antarctic Expedition, 29 Jan 1914, AM C40892 
(submature $, 53,8 mm ML). 

Paratypes: Antarctica, ‘Western Base’ [66°20'S, 95%00Е|, 
270fm [494m], Australasian Antarctic Expedition, Jan 1913, 

АМ €C40893 (submature Y, 62.2 mm ML); off Shackleton 

Ice Shelf (66°44'S, 97°28'B), 358 fm [654 m], SY Aurora, Stn 

11, Australasian Antarctic Expedition, 31 Jan 1914, USNM 
815724 (9, 54mm ML, not seen). 

Other material examined: Antarctica, off MacRobertson 

Land: 669595, 62°49'E, 117m, ANARE, 6 Feb 1986, ММУ 

F65678 (submature Y, 74.5 mm ML); 672185, 65?34'E, 

110m, ANARE, 3 Dec 1982, ММУ F65679 (submature 9, 

23.2 and 59.7 mm ML); 677295, 68*50'E, 145-150m, RSV 
Aurora Australis, Stn AA91-100, ANARE, С, C. Lu and T. 

М. Stranks, 28 Feb 1991, ММУ F65680 (mature d,91.6mm 

ML); 67°15'S, 68°56'E, 139m, RSV Aurora Australis, Stn 

AA91-99, ANARE, C. C. Lu and T. N, Stranks, 28 Feb 1991, 
USNM 88425] (mature d, 70.7mm ML), 

Off Amery Ice Shelf, Prydz Bay: 689005, 71°18'E, 

515-523m, MS Nella Dan, Stn Prydz-87-20, ANARE, Т.С. 

Cochran, 20 Feb 1987, NMV F65682 (submature 9, 37.1 

and 45.2 mm ML); 66°48'S, 72°33'E, 526-532 m, RSV Auro- 

ra Australis, Stn AA91-89(2), ANARE, C. C, Lu and T. N. 

Stranks, 24 Feb 1991, ММУ F65615 (submature 9 , 61.1 mm 

ML; immature 4, 33.5mm ML); 66°46'S, 72°37'E, 530m, 

RSV Aurora Australis, Stn AA91-89, ANARE, C, C, Lu and 

Т.М. Stranks, 24 Feb 1991, ММУ F65687 (immature d , 

20.0mm ML); 68°30'S, 73? 14'E, 743m, RSV Aurora Aus- 

tralis, Stn AA91-80, ANARE, C, C. Lu and T. М, Stranks, 20 

Feb 1991, ММУ F67886 (submature 9, 27.5 and 47.6mm 
ML; immature d, 279mm ML); 66°48'S, 73°31'E, 
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696—732 m, MS Nella Dan, Stn Prydz-87-30, ANARE, Т. С. 

Cochran, 24 Feb 1987, ММУ F65683 (mature д, 57.3 mm 

ML); 67°25'S, 74°34'E, 460m, ANARE, 26 Jan 1986, ММУ 

F65681 (mature d, 84.9mm ML); 67?00'S, 75%0ГЕ, 
385-388 m, RSV Aurora Australis, Stn AA91-86, ANARE, 

C. C. Lu and T. N. Stranks, 22 Feb 1991, NMV F67890 (sub- 

mature 9, 20.6 and 31.8mm ML; immature d, 23.8 mm ML); 
682265, 75°24'E, 616-622 m, RSV Aurora Australis, Stn 
AA91-78, ANARE, C. C. Lu and T. N. Stranks, 19 Feb 1991, 

ММУ F65686 (submature 9, 35.0mm ML); 67?01'S, 

76°25'E, 327-332 m, RSV Aurora Australis, Stn AA91-85, 
ANARE, C, C. Lu and T. N. Stranks, 22 Feb 1991, NMV 
F67889 (submature 9, 24.8mm ML); 67?21'S, 77°20'E, 

337-343 m, MS Nella Dan, Stn Prydz-87-40, ANARE, T. С. 
Cochran, 27 Feb 1987, NMV F65685 (mature 9, 99.5mm 

ML); 67°11'5, 78°16'E, 188-208 m, MS Nella Dan, Stn 
Prydz-87-31, ANARE, T. G. Cochran, 25 Feb 1987, NMV 
F65684 (submature $, 76.3 mm ML). 

Diagnosis. Medium sized animals (ML to 
100mm; TL to 350mm) (fig. 5); mantle spheri- 
cal to ovoid (MWI 73.6-88.2-100.3); head mod- 
erately wide, slightly narrower than mantle (HWI 
51.9-72,9-91.0), demarked from mantle by mod- 
erate constriction; eyes large, project above sur- 
face of head. Funnel large, stout, bluntly tape- 
red (FuLI 26.2-35.8-44.5); funnel organ 
VV-shaped, limbs thick, outer limbs as long as 
median limbs (fig. 90). Mantle aperture wide 
(РАІ 72.6-99.5-114.6). Arms long (MAI 
29.9-44.8-56.0) (1.8-3.6 times ML in mature 
animals), stout, tapering to fine tips. Arm lengths 
subequal, arm order usually 4.3.2.1 (ALI, arm 1: 
168.5-205.6-289.7; arm 2: 169.7-213.1— 
321.8; arm 3: 175.9-216.8-334.5; arm 4: 
170.2—-221.4—329.1). Arm suckers uniserial, 
raised from arm surface, small (ASI 
5.1-7.5-10.3), without sucker enlargement. 
Third right arm of males hectocotylised, shorter 
than its opposite number (OAI 77.6-85.6-89.0; 
HcAI 181.2-2/1.2-259.5); ligula small, 4-1 1% 
of third right arm length in mature animals (LLI 
4.7-6.5-10.1); ligula groove long, well marked 
and shallow, without transverse ridges; calamus 
long, pointed (CaLI 31.4—43,3—56.4) (figs 9m, 
n); hectocotylised arm with 36-50 suckers; oppo- 
site arm with 37-79 suckers. Web moderately 
deep (WDI 21.5-24.5-32.1), web formula usu- 
ally B=C=DAE. Ink sac present. Gill lamellae 
8-9. Mature ovarian eggs, from female with 
enlarged ovary, large (12-14 mm long, 6-7mm 
wide) (Ері 12.6-13.5-14.3; EgWI 
6.3-6.7-7.0). Male with long penis (PLI 
| 1.9-35,7-44.5), with single coiled diverticulum 
(fig. 9р); spermatophores long  (SpLI 
70.1-118.1-141.4), slender (SpWI 3.8-4.7-6.2), 
with large, coiled sperm reservoir (SpRI 
38.5—44.8—51.3). 
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Figure 5. Pareledone harrissoni (Berry): a, dorsal, and b, lateral, view of USNM 884251, d, 70.7mm ML. 
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Integument loose and wrinkled, sometimes 
with gelatinous consistency. Integumental sculp- 
ture consists of pattern of fine, rounded and wide- 
ly scattered papillae on dorsal surface; papillae 
absent from ventral surface. Large unbranched 
primary papillae present in ocular region, with 
one large supraocular papilla. Ventrolateral 
integumentary ridge absent. In life, colour of rest- 
ing animals uniformly pink to purple-pink dor- 
sally, cream—white to pale pink ventrally. When 
stimulated, animals become darker in colour, uni- 
formly brown-pink to brown-purple dorsally, 
purple—pink ventrally. White spots consist of one 
spot on mid-dorsal brachial crown. White trans- 
verse bar present between eyes. Ocelli absent. 
Males mature at approximately 50mm ML. 

Females attain ovarian maturity at about 90mm 
ML. 

Distribution. East Antarctica, from off Mac- 
Robertson Land (66°59'S to 67°29'S, 62°49'E to 
68°56'E), off the Amery Ice Shelf, Prydz Bay 
(66°46'S to 68°30'S, 71°18'E to 78°16'E) (this 
study); and off the Shackleton Ice Shelf (65°06'S 
to 66°44'S, 95°00'Е to 97°28'E) (Berry, 1917). 
Other distributional records remain to be veri- 
fied, but the species is probably restricted in dis- 
tribution to East Antarctic waters. The species 
has been collected on the Antarctic continental 
shelf at depths ranging from 25—743 m, with tem- 
peratures from -2.1 to -0.6°C, on mud and sand 
bottoms with pebbles and rocks, and among 
sponges, gorgonaceans and bryozoans. 

Remarks, Apart from Megaleledone senoi, Par- 
eledone harrissoni is the largest eledonine occur- 
ring in East Antarctic waters. The present mate- 
rial, comprises a comprehensive growth series 
from smaller juveniles to mature males and 
females. The morphology of the species is some- 
what variable in terms of mantle shape, mantle 
length relative to arm length, and sucker count 
(e.g. the specimen in fig. 5, USNM 884251, has 
a relatively low mantle—arm index), although in 
some cases the variation may be an artefact of 
preservation techniques. 

Voss (1988) designated P. harrissoni (Berry) 
as a nomen dubium, but reasons for his decision 
were not given, nor is it clear whether he per- 
sonally examined the type specimens. Type 
material of P. harrissoni was examined for this 
study and although two of the specimens are in 
a deteriorated condition, the species does have 
valid characters that may be assessed. 
Robson (1932) postulated that P. antarctica 

(Thiele) was the same species as P. harrissoni. 

The type material of P. antarctica was not avail- 
able for examination, but comparison of the type 
description and illustrations of P. antarctica by 
Thiele (1920) with the present material suggests 
that the species is conspecific with P. harrissoni. 
P. antarctica is thus a probable junior synonym 
of P. harrissoni. 

Pareledone prydzensis sp. nov. 

Figures 6, 7, 9q-t 

Material examined. Holotype: Antarctica, off Amery Ice 
Shelf, Prydz Bay (66°48'S, 72°33'E), 526-532 m, RSV Auro- 
ra Australis, Stn AA91-89(2), ANARE, C. C. Lu and T. N. 

Stranks, 24 Feb 1991, ММУ F65666 (mature 4, 29.4mm 
ML) (preserved in ethyl alcohol). 

Paratypes: locality as above, AM C173819 (submature 9, 
25.7 mm ML), ММУ F65625 (submature 2, 20.7 mm ML; 
mature $, 28.2 mm ML), USNM 884249 (mature d, 25.8mm 
ML). 

Other material examined: Antarctica, off Amery Ice Shelf, 
Prydz Bay: 66?42'S, 71°56'E, 667—676 m, RSV Aurora Aus- 

tralis, Stn AA91-92, ANARE, C. C. Lu and T. N. Stranks, 25 
Feb 1991, NMV F65614 (immature d, 20.9mm ML); 

66^46'S, 72°37'E, 530m, RSV Aurora Australis, Stn AA91- 
89, ANARE, C. C. Lu and T. N. Stranks, 24 Feb 1991, NMV 
F65624 (submature 9, 15.0mm ML). 

Diagnosis. Small animals (ML to 30mm; TL to 
95mm) (figs 6, 7a); mantle spherical (MWI 
78.0-94.0-102.7); head wide, slightly narrower 
than mantle (HWI 80.4-83.9-87.4), demarked 
from mantle by slight constriction; eyes large, do 
not project far above surface of head. 
Funnel large, stout, bluntly tapered (FuLI 
41.3—46.7—51.4); funnel organ V V-shaped, limbs 
thick, outer limbs three-quarters as long as medi- 
an limbs (fig. 9s). Mantle aperture very wide 
(PAI 83.7-106.3-122.2). Arms short (MAI 
51.7—58.6—69.4) (1.9-2.3 times ML in mature 
animals), stout, tapering to narrow tips. Arm 
lengths subequal, arm order 423-21 
(ALI, arm 1: 134.6-160.0-179.1; arm 2: 
140.7-163.5-193.3; arm 3: 138.0-163.8-180.1; 
arm 4: 137.3-166.6-180.9). Arm suckers unise- 
rial, raised from arm surface, small (ASI 
6.0-6.8-7.7), without sucker enlargement. Third 
right arm of males hectocotylised, slightly 
shorter than its opposite number (OAI 
90.7-94.9-102.0; НсА1155.4-160.1-169,5) (fig. 
7b); ligula medium size, 6-9% of third right arm 
in mature animals (LLI 6.5-7.5-8.2); ligula 
groove long, well marked and shallow, without 
transverse ridges; calamus long, pointed (CaLI 
48.5—52.0—54.8) (figs 9q, r); hectocotylised arm 
with 26-29 suckers; opposite arm with 29—36 
suckers. Web deep (43.5—47.4—51.1), web for- 
mula usually B=C=DAE. Radula with Аҙ 3 seri- 
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ation of the rhachidian (fig. 7f). Ink sac present. 
Gill lamellae 6—7. Size of mature eggs unknown. 
Male with long penis (PLI 39.447. /-43.9), with 
single coiled diverticu-lum (fig. 9t); sper- 
matophores long (SpLI 119.9-/23.6-130.6), 
slender (SpWI 6.0-6.1-6.2), with large, coiled 
sperm reservoir (SpRI 27.1—30.4—34.3). 

Integumental sculpture consists of pattern of 
fine, rounded and closely set papillae on dorsal 
surface; ventral surface smooth; no larger papil- 
lae appear to be present in ocular region or on 
dorsal mantle. Ventrolateral integumentary ridge 
present. In life, colour of resting animals 
grey—purple to pink-purple on the dorsal mantle 
and head; darker pink-purple on dorsal brachial 
crown, web and arms; and cream-white to 
pink—white ventrally. When stimulated, animals 
become darker in colour, dark purple-pink on 
dorsal mantle and head; dark purple-brown to 
black on dorsal brachial crown, web and arms; 
and light pink-purple ventrally. White spots con- 
sist of one spot on mid-dorsal brachial crown, 
and one broad spot on mid-dorsal posterior man- 
tle. White transverse bar present between eyes. 
Ocelli absent. 

Males mature at approximately 25mm ML. No 
mature females were encountered. 

Distribution. Known only from Prydz Bay, off 
the Amery Ice Shelf, East Antarctica (66°42'S to 
66°48'S, 71°56'Е to 72°37'Е). An inshore species 
collected at depths ranging from 526-676 m, with 
temperatures from -2.1 to -0.6°C, on mud and 
sand bottoms with rocks, and among sponges and 
gorgonaceans. 

Etymology. Named after the type locality, Prydz 
Bay. 

Remarks. This new species can be readily dis- 
tinguished from the other valid species of Par- 
eledone recognised in this paper (see Table 1). It 
can be distinguished from P. charcoti by its 
smaller absolute size at maturity, the much 
deeper web comprising about 45% of arm length, 
and the striking colour pattern of the very dark 
brachial crown, web and arms. P. prydzensis also 
differs from P. adelieana by having the head nar- 
rower rather than wider than the mantle, the 
shorter ligula length index, the ligula groove 
without transverse ridges, the VV- rather than 
W-shaped funnel organ, a differently shaped 
penis, and a papillate rather than smooth integu- 
ment. It can also be distinguished from P. har- 
rissoni by the lower gill count, and papillate 
rather than smooth integumental sculpture. P. 

prydzensis may also be distinguished from the 
other new species described above, P. framen- 
sis, by a relatively wider head, the shorter rela- 
tive arm length, and a lower hectocotylised arm 
sucker count and opposite arm sucker count (see 
fig. 9, Tables 2, 3). 

P. prydzensis can be easily distinguished from 
other eledonine species on the basis of a combi- 
nation of characters: a broadly ovoid mantle; skin 
with a characteristic pattern of fine papillae on 
the dorsum, and a ventrolateral integumentary 
ridge; large but not prominent eyes; short, sub- 
equal arms (1.9-2.3 times ML in mature ani- 
mals); small suckers; a deep web (43-51% of arm 
length); a medium sized ligula (6-9% of third 
right arm length in mature animals); and 6-7 gill 
lamellae. 

Megaleledone Taki, 1961 

Type species. Megaleledone senoi Taki, 1961. 

Diagnosis. Benthic octopodids. Mantle saccu- 
lar, without fins. Eight arms lacking cirri, arms 
with large uniserial suckers, third right arm of 
males hectocotylised with end of arm clearly dif- 
ferentiated into ligula and calamus, arms tips not 
otherwise modified. Web very deep and well 
developed. Funnel organ VV-shaped. Gills well 
developed, with 10-11 lamellae. Ink sac present. 
Crop absent. Radula reduced, with unicuspid 
rhachidian and lateral teeth present, and margin- 
al plates absent. 

Megaleledone senoi Taki 

Figures 8, 9u-x 

Megaleledone senoi Taki, 1961: 297, text figs 1-8, 16, pls 
1, 2. — Kubodera and Okutani, 1986: 133, text fig. 2, pl. 2. 

Material examined. Antarctica, off Amery Ice Shelf, Prydz 
Bay: 66°48'S, 72°33'Е, 526-532m, RSV Aurora Australis, 
Stn AA91-89(2), ANARE, C. C. Lu and T. М, Stranks, 24 Feb 
1991, ММУ F65529 (submature $, 23.6mm ML); 68°50'S, 
73°23'E, 748-761 m, MS Nella Dan, Stn Prydz-87-16, 
ANARE, T. G. Cochran, 20 Feb 1987, NMV F65527 (sub- 
mature 9, 131.0mm ML); 67°19'S, 74°16'E, 464—465 m, MS 
Nella Dan, Stn Prydz-87-47, ANARE, T. G. Cochran, 28 Feb 

1987, ММУ F65528 (mature 9, 234.0mm ML); 67°00'S, 
74°23'E, 431—439 m, RSV Aurora Australis, Stn AA91-87, 

ANARE, C. C. Lu and T. М. Stranks, 23 Feb 1991, ММУ 
F60488 (mature 4, 207.0mm ML); 679255, 74°34'E, 460 m, 

ANARE, 26 Jan 1986, ММУ F65699 (submature 9, 30.9 mm 
ML); 672005, 75%0ГЕ, 385-388 m, RSV Aurora Australis, 

Stn AA91-86, ANARE, C. C. Lu and T. N. Stranks, 22 Feb 
1991, ММУ F60487 (immature 4, 169.0mm ML); 6725415, 
76°37'E, 431 m, MS Nella Dan, Stn Prydz-87-2, ANARE, T. 
G. Cochran, 16 Feb 1987, NMV F65526 (submature 9, 

181.0mm ML); 67?21'S, 77*19'E, 333-341 m, RSV Aurora 
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Figure 6. Pareledone prydzensis sp. nov.: a, dorsal, and b, lateral, view of NMV F65666, holotype, d, 

29.4mm ML. 

 س

Figure 7. Pareledone prydzensis Sp. nov.: a, dorsal view (scale bar = 10mm), and b, hectocotylised arm (scale 

bar = 5mm), of paratype, USNM 884249, 25.8mm ML; c, upper beak, d and e, lower beak, of paratype, ММУ 
F65625, 4, 28.2mm ML (scale bar = 2mm); and f, radula of ММУ F65614, 2, 20.9mm ML (scale bar = 

0.2mm). 
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Australis, Stn AA91-75, ANARE, C. C. Lu and T. М. Stranks, 

17 Feb 1991, NMV F65530 (submature 9, 44.7, 47.6 and 
48.8 mm ML; immature d , 42.4mm ML). 

Diagnosis. Large animals (ML to 235mm; TL to 
750mm) (fig. 8); mantle spherical (MWI 
76.0—96.8—106.8); head moderately wide, nar- 
rower than mantle (HWI 50.0-65.7—78.0), 
demarked from mantle by moderate constriction; 
eyes small, do not project far above surface of 
head. Funnel large, stout, bluntly tapered (FuLI 
33.8—38.8—43.6); funnel organ V V-shaped, limbs 
thick, outer limbs as long as median limbs (fig. 
9w). Mantle aperture very wide (PAI 
86.3-119.8-144.3). Arms short (MAI 
35.3-41.0-45.7) (2.0-2.6 times ML in mature 
animals), stout, tapering to narrow tips. 
Arm lengths subequal, arm order 4=3=2.1 (ALI, 
arm 1: 188.9-219.7-245,45; arm 2: 
195.7-229.6-260.9; arm 3: 198.3-228.4-260.6; 
arm 4: 204.3-236.1-283.1). Arm suckers unise- 
rial, raised from arm surface, moderately large 
(ASI 5.9—8.7—18.6), without sucker enlargement. 
Third right arm of males hectocotylised, slightly 
shorter than its opposite number (OAI 
91.2-92.6-94.0; HcAI 199.1-220.5-259.4); ligu- 
la small, 3-4% of third right arm length in mature 
animals (LLI 3.6); ligula groove long, well 
marked and shallow, with approximately 10 
transverse ridges; calamus long, pointed (CaLI 
42.7) (figs 9и, v); hectocotylised arm with 38-40 
suckers; opposite arm with 40—69 suckers. Web 
deep (WDI 40.5-42.7-45.3), web formula usu- 
ally DCBAE. Ink sac present. Gill lamellae 
10-11. Mature ovarian eggs, from female with 
enlarged ovary, large (18-19mm long; 7-8mm 
wide) (EgLI 7.7-7.9-8.0; EgWI 3.0-3.1-3.2). 
Males with moderately long penis (PLI 14.7), 
with single coiled diverticulum (fig. 9x); sper- 
matophore moderately long (SpLI 94.0), slender 
(SpWI 4.4), with large, coiled sperm reservoir 
(SpRI 41.4). 

Integument thick, loose, wrinkled, with gelati- 
nous consistency. Integumental sculpture 
consists of pattern of fine, rounded and widely 
scattered papillae on dorsal surface; papillae 
absent on ventral surface; no larger papillae in 
ocular region. Ventrolateral integumentary ridge 
present. In life, colour of resting animals 
cream-pink to grey-pink mottled with red-pink 
patches, and cream—white to pink—white ven- 
trally. When stimulated, animals become darker 
in colour, dark purple-pink dorsally and light 
purple-pink ventrally. White spots or bars absent. 
Ocelli absent. 

Males mature at approximately 200mm ML. 

Females attain ovarian maturity at about 220mm 
ML. 

Type. Holotype, female, 135 mm ML. The spec- 
imen has not been located, but may be extant in 
the Taki family collection, Kyoto, Japan (T. 
Kubodera, National Science Museum, Tokyo, 
pers. comm.). 

Type locality. Antarctica, off Dronning Maud 
Land (67°51.5'S, 33°13.5'E), 630-680 m. 

Distribution. East Antarctica, from off the 
Amery Ice Shelf, Prydz Bay (66°48'S to 682505, 
72*33'E to 77°19'E) (this study); and from the 
type locality. West Antarctica, from off the 
Antarctic Peninsula (619105, 55°55'W) 
(Kubodera and Okutani, 1986). This species 
appears to have a circumpolar distribution. The 
species has been collected on the Antarctic con- 
tinental shelf at depths ranging from 120—761 m, 
with temperatures from -1.9 to -1.4°C, on mud 
and sand bottoms with pebbles and rocks, and 
among sponges and bryozoans. 

Remarks. This collection consists of a large 
number of specimens of M. senoi, from immature 
to mature male and female specimens. Taki 
(1961) and Nesis and Propp (1968) reported on 
mature female specimens, but mature males have 
not been previously described. The large size of 
the species clearly sets it apart from the other 
Antarctic eledonids. 

The present material from Prydz Bay does not 
differ from those specimens described by Taki 
(1961) or Kubodera and Okutani (1986). Taki 
(1961) noted the resemblance of M. senoi to 
Graneledone(?) setebos Robson, 1932. The lat- 
ter species is known only from a "single very 
mangled and decayed specimen" (Robson, 1932: 
313), and has not been well diagnosed to date. 
The holotype from the BMNH collection has not 
been available for this study, and the validity of 
the species cannot be presently determined. If G. 
setebos can be adequately characterised, and is 
found to be conspecific with Megaleledone senoi, 
there are implications for the correct name of the 
present species as the former name will have pri- 
ority over Taki's senoi. 
The diagnostic features of Megaleledone (par- 

ticularly the broad mantle, narrow head, short 
arms, deep web, high number of gill lamellae, 
ribbed ligula groove, and absence of crop) dis- 
tinguish the genus from Pareledone. There does 
not appear to be any good basis for synony- 
mising Megaleledone with Pareledone, as 
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Figure 8. Megaleledone senoi Taki: a, dorsal, and b, lateral, view of NMV F60487, 3, 169.0mm ML. 
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suggested by Voss (in a personal communication 
to Palacio, 1978: 289). 

Discussion 

A large series of specimens, including types of 
species described by Joubin (1905) and Berry 
(1917) plus mature males of each species from 
our collection, has facilitated the present study. 
Live observations of skin and colour patterns on 
each described species also benefited our inves- 
tigation. 
Among the 12 nominal species of Pareledone 

currently known, 10 are described from the 
Southern Ocean, and another two are from the 
Atlantic Ocean. Of the Atlantic species, P. nigra 
(Hoyle, 1910) was originally described from 
specimens collected at Liideritz Bay, Namibia 
(around 27°S, 15°E). Hoyle (1910) originally 
placed nigra in the Moschites genus, but Robson 
(1932) transferred the species to Pareledone. The 

second Atlantic species, Pareledone carlgreni 

Thore, 1945, was originally diagnosed from 

material collected at Cape Peninsula, Sea Point, 

Cape Town, South Africa (~34°S, 15930Е). Both 

P. nigra and P. carlgreni are now being system- 

atically reviewed by Roper and Mangold (in 

prep.) and should properly be placed in the genus 

Aphrodoctopus (С. F. E. Roper, USNM, pers. 

comm.). 
Once the two Atlantic Ocean species are 

removed from Pareledone, the genus may be 

considered to have only Antarctic and sub- 

antarctic representatives. The 10 nominal species 

of Pareledone from the Southern Ocean are list- 

ed in Table 1, with recommendations on their 

taxonomic status. After examination of available 

relevant type specimens, additional material and 

existing published descriptions, five valid species 

are recognised as occurring in Prydz Bay, East 

Antarctica: P. adelieana, P. charcoti, P. framen- 

sis, P. harrissoni and P. prydzensis (see fig. 9 
and Tables 2 and 3 for comparative information). 
Detailed taxonomic information and full descrip- 
tions of these five species, and a key to the 
species, will be provided with the future publi- 
cation of a review of the octopods known from 
the Prydz Bay region. 

At an octopod systematics workshop held dur- 
ing the Symposium on Southern Ocean 
Cephalopods (Cambridge, England, July 1993), 
two other distinct and separate species of Par- 
eledone, P. polymorpha and P. turqueti, were 
recognised from West Antarctic waters. These 
species are not known to occur in waters of East 
Antarctica. 
The present material of Pareledone and Mega- 

leledone was collected from water depths shal- 
lower than 1000 m, corresponding with the outer 
edge of the continental shelf in the Prydz Bay 
vicinity. Although the collecting effort in deep- 
er waters has in the past been poor, from the very 
limited data available it is doubtful that the range 
of either genus extends onto the deeper conti- 

nental slope. The species were all distributed on 

soft sandy mud substrates and variously among 

sponge, gorgonacean and bryozoan faunal com- 

munities, in waters approximately -1 to -2?C in 

temperature. 
The absolute and relative sizes of mature eggs 

in Pareledone adelieana, P. charcoti, P. harris- 

soni and Megaleledone senoi were large. Mature 

eggs of Pareledone framensis and P. prydzensis 

were not observed, but judging by the egg devel- 

opment seen in ovaries of submature females, we 

expect these species to also produce large eggs. 

Accordingly, we predict that each species will 

have hatchlings with benthic rather than plank- 

tonic development, and thus no potential for long 

range dispersal (i.e. beyond the Antarctic conti- 

nent). Ideally this hypothesis would be confirmed 

SAO e RE NE SEEN Zn = 

<A 

Figure 9. Pareledone adelieana Berry: a, oral, and b, la 

nel organ (scale bar = 5mm), and d, penis (scale bar = 
teral, detail of hectocotylus (scale bar = 5 mm), c, fun- 

5 mm), of USNM 884248, 44.8mm ML. Pareledone 

charcoti (Joubin): e, oral, and f, lateral, detail of hectocotylus (scale bar = 5 mm), g, funnel organ (scale bar = 

5 mm), and h, penis (scale bar = 10mm), of NMV F65695, 52.7 mm ML. Pareledone framensis sp. nov.: i, oral, 

and j, lateral, detail of hectocotylus (scale bar = 5 тт), К, funnel organ (scale bar = 5mm), and I, penis (scale 

bar = 10mm), of holotype, NMV F65665, 58.9mm ML. Pareledone harrissoni (Berry): m, oral, and n, later- 

al, detail, of hectocotylus (scale bar = 5 mm), o, funnel organ (scale bar = 5 mm), of USNM 884251, 70.7 mm 

ML; p, penis of NMV F65680, 91.6 mm ML (scale bar = 20 mm). Pareledone prydzensis sp. nov.: q, oral, and 

r, lateral, detail of hectocotylus (scale bar = 2 mm), s, funnel organ (scale bar = 5 mm), and t, penis (scale bar = 

5 mm), of holotype, ММУ F65666, 29.4mm ML. Megaleledone senoi Taki: u, oral, and v, lateral, detail of hec- 

tocotylus (scale bar = 10mm), w, funnel organ (scale bar = 20mm), and x, penis (scale bar = 20mm), of NMV 

F60488, 207.0mm ML. 
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Table 1. Taxonomic status of nominal species of Pareledone and Megaleledone from the Southern Ocean 

Species Status 

Pareledone adelieana (Berry, 1917) 

Pareledone antarctica (Thiele, 1920) 

Pareledone aurorae (Berry, 1917) 

Pareledone charcoti (Joubin, 1905) 

Pareledone framensis (this paper) 
Pareledone harrissoni (Berry, 1917) 

Pareledone polymorpha (Robson, 1930) 

Pareledone prydzensis (this paper) 
Pareledone turqueti (Joubin, 1905) 

Pareledone umitakae Taki, 1961 

Megaleledone senoi Taki, 1961 

Valid (previously designated a nomen dubium by Voss, 1988) 
Probable junior synonym of Pareledone turqueti (Joubin, 1905) 
Junior synonym of Pareledone charcoti (Joubin, 1905) 
Valid 
Valid 
Valid (previously designated a nomen dubium by Voss, 1988) 
Valid 
Valid 
Valid 
Junior synonym of Pareledone adelieana (Berry, 1917) 
Valid 

Table 2, Comparison of species of Pareledone and Megaleledone from Prydz Bay vicinity, Antarctica. 

Species P.adelieana Р. charcoti P.framensis Р. harrissoni P. prydzensis M. senoi 

Size at Maturity: male >40 mm ML >35 mm ML >50 mm ML >50 mm ML >25 mm ML >200mm ML 
female >45 mm ML >55 mm ML ? >90 mm ML ? >230mm ML 

Arm Formula 4.3.2.1 4.3.2.1 4.3.2.1 4.3.2.1 dIE 4=3=9 1 

Arm Length (% of TL) 65-69 60—70 73—77 65—78 66—70 66—72. 

Hectocotylised Arm 22-28 31-38 44—51 36—50 26—29 38-40 
Sucker Count (HASC) 

Opposite Arm 26-46 37-54 61-80 37-79 29-36 40-69 
Sucker Count (OASC) 

Ligula Length 9.7-15.0 5.0-8.1 5.9—7.5 4.7-10.1 6.5-8.2 ~3.6 
Index (LLI) 

Head Width (% of MW) 88-118 63-72 56-67 68-84 81-83 60-63 

Gill Lamellae Count 6-7 7-8 7-8 8-9 6-7 10-11 

Egg Length (mm) 8—9* 11—14* ? 12-15% 2 18-19% 

*Mature ovarian eggs 
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by the collection of females with egg broods, and 
live rearing experiments. The species have not 
been recorded from regions other than the 
Antarctic continental shelf, and may be classi- 
fied as endemic elements of the fauna. 
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